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New Station at Springfield. 

The Boston and Albany R.R. have recenyiy 
started the model electric light plant which 
they have been installing for some time 
past in their new and elegant depot at Spring- 
field, Mass. 

The two depot buildings, situated on either 
side of the track, are connected together by 
underground cables carried ‘through the 
steam-heating conduits. The dynamo room 
is connected with the depot by a pole line 
1,200 feet long. 

Oil is used for fuel, being sprayed under 
the boilers with air, both under high pres 
sure, virtually producing a natural gas flame 
)f intense heat. The Aerated Fuel Company, 
of Springfield, have furnished this part of 
the plant, and their claim that their method 
of fuel supply is eight times as cheap as coal 
seems in a fair way to be substantiated. 

Steam for heating purposes and for the en- 
gines is furnished by a battery of four large 
Norcross boilers. Two Westinghouse high- 
speed engines of 50 horse power each furnish 
power for the dynamos. The engines are 
set in line and connected with the same 
shaft on which is placed an American fric- 
tion clutch. 

There are three’ dynamos; two 500-light 
Edison direct current incandescent machines 
und one 16-light Brush are machine. The 
Edison machines run 1,211 revolutions per 
minute when the engines run 320. 

The wiring was done by the N. E. Wiring 
and Construction Company, of Boston, and 
the dynamos were furnished by Paine & 
Francis. The buildings are wired up to their 
full capacity of 1,000 lights, but at present 
only about 600 will be used. The arc lights 
will be used in lighting the yard and drive- 
way approaching the depot. 


—— me 





The Various Uses of Electricity. 

The world has as yet scarcely begun 
to comprehend the varied uses to which elec- 
trical force may be put. The peculiarity 
which distinguishes this force is its easy and 
cheap transmissibility. Given a wire, and 
force generated 10, 15, 20 or more miles dis- 
tant may be transmitted wherever needed. 
This is causing unused power in many places 
where it has been supposed beyond the reach 
of man’s dominion to come under his control. 
Mountain streams in Switzerland, heretofore 
valued only as objects of curiosity sight- 
seers, now contribute to the prosperity of 
villages fiveor 10 miles beneath them. From 
the dalles of the St. Louis, where a river falls 
500 feet, near Duluth, poweris to be furnished 
by electricity, which will not only light the 
city, but give an enormous amount of power 
for other uses. Near the seashore, ocean 
tides, whose power exceeds that of all the 
steam engines in the world, will very prob- 
ably be largely changed to electrical force, 
and thus be made useful to mankind beyond 
what could now be thought possible. 
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An electric battery for firing shots to 
loosen up hard ore has been introduced at 
Dahlonega. The machine is about 9x18 
inches, and it is capable of firing 16 shots 
simultaneously, which is a wonderful im- 


provement, to say the least of it, compared 
with the old process of one and two shots 
and having to wait several minutes, 





Rowland on the Velocity of Electricity. 

We have in the case of * electrical 
waves along a wire a disturbance outside the 
wire, and a current within it, and the equa- 
tions of Maxwell allow us to calculate these 
with perfect accuracy, and give all the laws 
with respect to them, writes H. A. Row- 
land. We thus find that the velocity of pro- 
pagation of the waves along a wire, hung far 
away from other bodies and made of good 
conducting material, 
185,000 miles per second ; but when it is 
bung near any conducting material, like the 
earth, or enclosed in a cable and sunk in the 
sea, the velocity becomes much less. When 
hung in space, away from other bedies, it 
forms, as it were, the core of a system of 
waves in the ether, the amplitude of the dis- 


turbance becoming less and less as we move | 


away from the wire. But the most curious 





Tue Kapp 


fact is that the electric current penetrates 
only a short distance into the wire, being 
mostly confined to the surface, especially 
where the number of oscillations per second 
is very great. 
sancti mii. 
Pittsburgh’s New Electric Road. 

The Pleasant Valley Street Railway 
Company, Pittsburgh, Pa., is. pushing as 
rapidly as possible everything in connection 
with the conversion of the road into an elec- 
tric line and its equipments. Twenty-one 
new cars have been ordered, the contract 
for their construction being given to Bell & 
Co., of Philadelphia. The cars are to be as 
well finished and quite as comfortable as 
those on either of the Pittsburgh or trac- 
tion lines. 





is that of light, or | 


A Magnetic Plant. 


ered in the forests of India a strange plant 
which possesses to a very high degree aston- 
ishing magnetic power. The hand which 
breaks a leaf from it receives immediately a 
shock equal to that which is produced by the 
conductor -of an induction coil. 
tance of six. metres a magnetic needle is 


if brought near. 


All powerful about 2 o’clock in the after- 
noon, it is absolutely annulled during the 
night. At times of storm its intensity aug | 
ments to striking proportions. 
the plant seems to succumb and bends its 
head during a thunder shower; it remains 
there without force or virtue, even if one 
| should shelter it with an umbrella. Noshock 





ALTERNATOR, 


is felt at that time in breaking the leaves and 
the needle is unaffected beside it. Onenever 
by any chance sees a bird or insect alight on 
the electric plant ; an instinct seems to warn 
them that they would there find sudden 
death. It is also important to remark that 
where it grows none of the magnetic metals 
are found; neither iron, nor cobalt, nor 
nickel, an undeniable proof that the electric 
force belongs exclusively to the plant. 





Electric Power on the Rhine, 

An interesting experiment is about to 
be tried at Rheinfelden, on the Rhine, of 
distributing electric power over a radius of 
15 miles. Turbines aggregating 15,000 
horse-power are to be erected at the above 
named town, Several dynamos of 500,000 
watts each (2,000 volts and 250 amperes) are 
to be coupled in series, it being proposed to 
work ata pressure of about 8,000 volts. 





‘It is stated that there has been discov- | 


At a dis: | 


The energy of this singular || 
influence varies with the hour of the day. | and we illustrate herewith one of the two al- 


During rain | 


| The Kapp Alternator. 

We are indebted to our valued contem- 
porary Industries, of London, for the de- 
scription and cut of the Kapp alternator il- 
lustrated herewith : 

**Schio, a small town in northern Italy, 
has now a central electric light station, which 
has been erected to the order of a loca! com- 
pany by the Oerlikon Engineering Works. 


affected by it and it will be quite deranged '| The generating and transforming plant is of 


| the Kapp type, made by the Oerlikon firm, 


| ternators at thisstation. In this machine the 
armature has an iron core, composed of thin 
band iron coiled upon a cast iron supporting 
ring, and provided with fibre driving horns, 
| by which the armature coils are supported. 
The field magnet cores are cylindrical, and 
of wrought iron 44% inches diameter, secured 
at their outer ends in cast iron yoke rings, 
| and provided at their inner ends with rec- 
tangular pole shoes, between which the ar- 
mature revolves. On the armature there are 
14 coils, each consisting of 80 turns of 120 
mils. wire wound in two layers, and the ar- 
mature resistance is 1.8 ohms. There are 28 
magnets, each wound with 186 turns of wire, 
and the total field resistance with all the 
magnet coils in series is 1.76 ohms. The 
machine, when driven at 600 revolutions per 
minute, is intended for an output of 30 am- 
peres at 2,000 volis terminal pressure ; but, 
on trial, has been loaded up to 40 amperes. 





As will be seen from our illustration, an ex- 
citing dynamo is combined with the alterna- 
tor, the magnets of the exciter being fitted 
into a prolongation of the main bed plate, 
whilst the armature is mounted on thespindle 
of the alternator. This dynamo is used not 


| only for exciting the field of the alternator, 


but also for lighting the station. The speed 


| was, during the test, kept constant at 600 re- 


volutions per minute, and the terminal pres- 
sure was noted for different degrees of ex- 
citation, no current being allowed to flow 
through the armature of the alternator : 


Exciting current. Exc 1 saangy. Terminal pres- 
Amperes. Wa sure. Volts. 
9 142° 1,000 
14.5 368 1,700 
7 510 2,000 
18 573 2,100 
21 775 2,400 


When a current of 30 amperes was allowed 
to pass through the armature, the terminal 
pressure of 2,000 volts was obtained with an 
exciting current of 21 amperes. This re- 
quires an expenditure of energy for excita- 
tion of 775 watts, or about 1.3 per cent. of 
the total output ; whilst the loss in the arma- 
ture due to its resistance is 2.7 per cent.” 
—_——_0@eo———__ 


A new company entitled the Société Fran- 
caise d'Accumulateurs Electriques (Faure- 
Sellon-Volckmar) has been “>rmed in Paris 
by Messrs. Philippart Bros., for the manu- 
facture, exploitation and development of 
the-secondary battery. The address of the 
new society is 181 Rue de la Pompe, and the 
capital is fixed at 1,100,000f., with power to 
increase to 2,000,000f. The company take 
over the patents of Faure, Sellon and Volck- 
mar, and Philippart. The first directors are 
MM. Gilbert Le Guay, senator; Adolphe 
Klingelhcefer, landowner ; Martin Rée, mer- 
chant; Bernard Lewenstein, banker, of 
Brussels ; Edouard Limauge, late broker at 
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The Zell Improved Safety Boiler. 

In the new Waterhouse electric light 
station in Baltimore, our attention was called 
to the excellent results obtained from a new 
500 horse-power Zell improved safety boiler. 
As these new style of boilers are entering 
largely into use, we give herewith a brief 
description of it. 

By reference to the cut it will be seen 
that this generator consists of a series of 
four-inch lap-welded tubes, placed in an 
inclined position in sections of two, which 
are expanded at their ends into oblong 
shaped headers or end boxes. These headers 
are made of special iron ; are carefully pro- 
portioned in the distribution of metal, to 
effect strength and durability ; they with. 
stand a hydrostatic pressure of 800 pounds 
per square inch. The sections are placed in 
vertical rows, bringing the tubes in a stag- 
gered position, and are connected together 
top and bottom with short pieces of four- 
inch tubes or nipples, expanded in the length 
and number of sections varying with the 
power of boiler required. The front of the 
generator contains one row of headers more 
than the rear end; both front and rear 
headers are connected to the under side of 
the water drums, and are connected to them 
with nipples expanded into the bottom of 
the drums. The top headers at the front 
end each contain two four-inch tubes ex- 
tending horizontally back, and are expanded 
into the steam drum ; this drum is connected 
to the water drums and rests on two iron 
upright pieces or saddles, which sustains the 
weight of the steam drum; they are con- 
nected together by expanded tubes. Thus 
the generator is put together without a single 
screw or bolted flange joint. 

The drums are each made of steel, having 
a tensile strength of 60,000 pounds per square 
inch ; the tube plates into which the tubes 
are expanded have the holes accurately cut, 
are of extra thickness, and riveted to the 
drums. The heads are heavy and convex, 
and made of flange steel ; each drum is pro- 
vided with a manhole, faced off, in its end. 
The mud-drum, which is made of cast-iron, 
the best metal to withstand corrosion, is 
placed below the bo‘tom cf rear headers, 
which is below the line of circulation, and 
is connected by nipples expanded into the 
headers ; it has handholes on the rear side 
for inspection or cleaning. 

The headers have handholes and plates 
opposite the tubes. These plates are placed 
vic the inside of the headers ; both the surfaces 
of the plates and headers are accurately 
milled so us to form a perfect joint; the 
plates are held in proper position by bolts, 
the heads of which are held in slots in the 
outer face of the plates, thus being protected 
from the water, steam and gases, providing 
against corrosion of the iron in the bolts. 

It will be seen that the pressure of the 
steam holds the plates up to a joint without 
the aid of the bolts, which could be dis- 
pensed with when there is pressure in the 
boiler; the higher the pressure, the closer 
and tighter the plates are held in their 
places ; the plan adopted in other boilers of 
putting these plates or caps on the outside 
and securing them by bolts from the inside, 
is a practice full of danger ; forif the threads 
strip, or the bolts break under steam pressure, 
the plate will fly off and the steam and the 
boiliag water would rush out, to the danger 
of every one in the vicinity. Moreover, the 
bolts are liable to corrode when they are in 
contact with the water on the inside of the 
boiler, which will in time weaken the 
iron. Plates of this description, when the 
joints leak, cannot be screwed up to tighten 
them while the steam is on, except at great 
risk, for, in addition to the duty of making 
and preserving a tight joint, it has to with- 
stand the augmented strain to resist the steam 
pressure upon its whole area; and as these 
plates may be removed to clean or repair the 
tubes, by screwing the nuts so often the 
threads are in consequence of the great 
strain subjected to an increased wear. This 
will account for the fact that nearly all 
other sectional boilers are leaky about these 
plates—they are tightened up when cold ; 
but when the pressure of the steam comes 
upon them, they are foxyced off and cannot 
then be tightened. 





The rear end of the boilers rests upon two 
cast-iron saddles placed under the mud-drum; 
the front end rests upon a roller which is 
placed upon the top of the arch-box. This 
box is bolted firmly to the boiler front and 
rests at its ends on brackets bolted to the 
side.columns and, being independent of the 
surrounding brick-work, the boiler is free to 
move with expansion and contraction with- 
out injury to the walls. 

The arch over the furnace door is cast 
iron, through which there is a constant cir- 
culation of cold air. It is also covered by 
fire-brick lining, which protects it from the 
heat. It is a great improvement over the 
ordinary fire-brick arches which are so gen- 
erally used upon other boilers, and which 
have so often to be renewed, causing delay 
and expense. The fronts are all of new de- 
signs, and are made of wrought iron, with 
cast-iron trimmings ; they never crack, warp 
or twist out of shape. 

We were shown also a 500-h. p. boiler of 
this type at the International Telegraph 
District and Construction Company’s station 
giving very economical results. The Camp- 
bell & Zell Company, of Baltimore, have 
evidently entered the electric light and 
power field with a boiler specially perfected 
for use in such stations. 
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Some Additional Exhibits at the 
Niagara Falls Convention. 

James H. Pentz represents the Pentz- 
Reckenzaun meter, exhibits that very pretty 
little affair, which was unfortunately kept 
out of sight for want of a proper current by 
which to exhibit it at work on a circuit at 
his room in the hotel.~ 

The American Indurated Fibre Co.,repre- 
sented by Mr. R. Coleman, exhibited a 
variety of fibre pipe for underground elec- 
tric wires. The material used is compressed 
wood fibre, chemically treated. The prop- 
erties claimed are that itis moisture and 
gas proof, and is a perfect insulator. Put 
together like gas pipe. It is coming into 
notice rapidly and is already in use in sev- 
eral cities. Junction boxes and _ lateral 
connections are neatly and perfectly arrapged 
for by devices both simple and easily made 
perfect. 

Fairbanks & Co., Fairbanks, Brown & Co., 
aud the Western Valve Co., have a joint ex- 





hibit of vulcabeston insulating material 
made into all sorts of forms and shapes for | 
electric work. Standard asbestos disc globe | 
valves, asbestos packed cocks, and vulca- | 
beston rope packing for steam joints. 

The Ellis Lubricator Company, repre- 


Pittsburgh, exhibits carbons from the full- 
wn size, 3x52 inches, used by the Cowles 
melting Works, down to 14x12 inches. 
All forms of battery plates and batteries 
complete are also seen. Samples of natural 
gas coke carbon, an example of the conver- 
sion of a gaseous into a solid form of 
material, attract much attention from, think- 
ing men. 

Messrs. C. McIntire & Company, of New- 
ark, N. J., have a fine display of all sorts of 
wire joints, except the bell-hanger variety. 
Anything in the shape of a McIntire joint is 
warranted to fit, and cannot, properly made, 
leak, being not only electrically tight, but 
water and steam proof even as well. 

The Eureka Tempered Copper Company, 
at North East, Pa., manufacture copper 
boxes of a specially recommended metal, a 
successor to the Babbit metals for high 
speed machinery, advances apparently good 
arguments warranting its use for purposes 
designated. The exhibitor is kept busy by 
interested interrogators. 

oo 





A Promising Western Company. 
The River and Rail Electric Company; of 
Denver, Colo., have filed articles of incor- 
poration with the Secretary of State and have 


sented by Mr. S. Holbrook, show a bearing | opened their offices at No. 1,517 Larimer 


cup, in which the flow of oil from full to | 


street, Denver. The capital stock of the 


empty is regulated perfectly, regardless of | company is $500,000, fully paid up, and the 
the quantity in thecup. This is a valuable | officials elected at the meeting of the Board 
acquisition, accomplished by replacing every | of Directors held recently, to act for the first 


drop escaping by a bubble of air, drawn | year, are as follows: 





from the top through the air itself. A cylin- | 
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The common council at East Saginaw, 
Mich., has passed an ordinance granting the 
Union Street Railway Company the right to 
introduce electricity as a motive power on its 
main line and branches. The new plant 
will ‘cost $75,000, and work will be com- 
menced at once. Several Detroit gentlemen 
are interested in the project. 

= — = 

We understand that the electric cars 
at Atlantic City, N. J., are very crowded 
now with passengers at that popular sea- 
side resort, and that the electric railway is 
growing in popularity every day on account 
of the speed which the cars attain, and the 
reliability of the service which they give. 
The cars now in operation at this place make 
18 complete trips daily over the entire road, 
or nearly 120 miles per day percar. This, 
considering the fact that each car draws a 
tow car, and that both motor car and the 
tow car are often overcrowded, as only ex- 
cursion cars can be crowded, is a good 
record. The cars. at this place are in con- 
stant service, the operating company, the 
Pennsylvania Railway Company, keeping no 
reserved cars, so great is their confidence in 
the reliability of the apparatus. The Penn- 
sylvania Company has ordered an additional 
number of cars, and their officers speak very 
highly of the operation of this street rail- 
way. 








Tue ZeLL IMPROVED SAFETY BOILER. 


der cup with but one connection is also 
shown. The separate parts of this are re- 
movable, to clean or change, without stop- 
ping the steam flow or interfering with the 
work of the engine. ‘Temperature changes 
are not possible with this apparatus. 

Jas. W. Queen & Co., Philadelphia, have 
a fine showing of meters for current and 
pressure measurements, and also bridges and 
other instruments of precision. Ayrton & 
Perry’s certificate accompanying those of 
the above which are of foreign manufacture, 
while of their own home manufacture there 
are some beautiful specimens of bridges, 
singly and in combination, bearing the test 
certificate of Prof. Anthony. 

The New York Phonograph Company, 
represented by Mr. D. H. Darrin, furnishes 
ab: ndant amusement for the multitude, by 
its startling expressions, cute remarks and 
quaint witticisms. 

The Standard Carbon Co., of Cleveland, 
has a fine display of carbons of every size 
and form, sheet as well as cylinder, and 
there is also found the Seymour Universal 
Carbon Holder, a neat, convenient little 
affair manufactured by A. P. Seymour, 
Syracuse, N. Y. Theform of carbon mo- 
tor brushes made for the Sprague people is 
also shown. 

The Underwood Manufacturing Company, 
of Tolland, Conn., exhibits its cotton leather 
belting, which is an especial manufacture 
for electric light purposes. Belts of this 
description are running several of the Paris 
Exposition exhibits. 

Mr. H. E. Webb, representing the Solar 





Carbon and Manufacturing Company, of 


President, O. Metcalf; 


vice-president, J. Thos. Lynch; general 








manager, Stetson Leach, and secretary and 
treasurer, W. F. Reed. 

The River and Rail Electric Light Com- 
pany of New York, having sold to this sub- 
company the right for Colorado, they are now 
prepared for business. and on the first of 
September they will have one of their tram- 
cars, run by the storage battery system, in op- 
eration on one of the street railwaysin Denver. 

Already the question of storage batteries 
for the illumination of private residences, 
public buildings, etc., is being agitated and 
a number of plants have been contracted for. 
The Union Bank of that city is now lighted by 
the battery systera and so far has given entire 
satisfaction. The fact that the light is of 
excellent quality, not being directly depend- 
ent on a dynamo the danger of fire being 
reduced to a minimum, thelight being always 
on hand, like gas, to be turned on when- 
ever wanted and the total absence of any 
danger to life or property, from the current 
becoming short-circuited, has been the cause 
of a number of prominent citizens earnestly 
considering the subject for the illumination 
of their residences and business houses. 

Negotiations are now pending for the 
adoption of the tram-car in a number of the 
cities of Colorado. The great objection which 
has been raised to the overhead wires and 
conduits, have resulted in the different rail- 
way companies throughout the State making 
a thorough investigation of the storage bat- 
tery systems, and a number of the companies 
have about decided to adopt the latter, owing 
to the better facilities given for transportation 
and the great reduction in the cost of the 
same, both for construction and operation. 
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Billings’ New Style Beam Caliper. 
We illustrate herewith a new and im- 


| 
| Columbus, 0.—The following articles of 
incorporation were filed in the office of the 


| 
| Dubois, Pa.—Dubois Electric Light, Power 
and Heat Company, of Dubois; capital, 


proved slide gauge invented by Mr. Billings, Secretary of State: The Citizens’ Electric | $25,000. 


of the Billings & Spencer Company, of Hart- 
ford, Conn. It will be seen that in the 
construction of the beam a radical de- 
parture has been made, with the result of 


securing what appear to be important ad- | 


vantages. The beam is made of three pieces, 
two of which are pieces of steel wire about 
*;" diameter. Along this wire, grooves are 
milled, to closely fit the edge of a steel scale, 
which is inserted and brazed into them, the 
work being done in such a manner that the 
wires are straight and parallel to each other. 
The sliding jaw, adjusting clamp and fixed 
head are each drilled and reamed to fit over 
the wires, the slotsin the first two named 
pieces being made sufficiently wide to clear 
the scale, so that little wear takes place, and 
the bearing when the sliding heads are 
clamped is confined to the wires. All abra- 
sion of the scale it thus prevented, and the 
character of the bearing is such that there is 
the minimum tendency to throw the jaw out 
of square with the beam, as the result of 
wear. At the same time the form of the 
beam gives the greatest rigidity and strength 
with a given weight. The jaws are hardened 
and accurately ground, and it is the inten- 
tion to make some of the tools with a micro- 
meter head on the adjusting screw, by which 
the sliding jaw can be moved by thousandths 
of inches. 
——_e@m@e 
Milwaukee, Wis.—The Edison-Villard 
Illuminating Company, of Milwaukee ; 
capital, $500,000 ; incorporators, David M. 
Benjamin, Frederick N. Finney, and Frank 
G. Bigelow. 
















= 
| PATEWT 
MAX. 8.1888. 








St. Louis, Mo.—Articles of incorporation 
of the East St. Louis and St. Louis Electric 
Railway Company have been filed in the 
office of the Secretary of State at Springfield. 
It is proposed to construct a railway from a 
point on the Illinois and St. Louis bridge 
where it is intersected by the boundary line 
between the States of Illinois and Missouri ; 
thence easterly to and through the city of East 
St. Louis ; thence to the National Stock Yards 
in St. Clair County, in the State of Illinois, the 
line to end at some eligible and convenient 
point in said county. The capital stock is 
$100,000 and the principal office is located at 
East St. Louis. The incorporators and first 
board of directors are C. C. Carroll, Henry C. 
Latham, 8. G. Barton, D. R. Powell and E. 
C. Lackland. 


Allegheny, Pa.— The Brilliant Electric 
Light Company, of Allegheny City. The 
incorporators are R. T. McDonald, of Fort 
Wayne; A. H. Heisey, Willis F. McCook, 
Eugene Ingold, A. E. Townsend and James 
C. Miller, of Pittsburgh and Allegheny. 
The character and object of the new com- 
pany is the supply of light, heat and power 
or any of them by electricity to the public 
in Allegheny City. The company is com- 
posed of the principal stockholders of the 
old Fort Wayne Electric Company, and is 
being organized for the purpose of making 
bids for the lighting of the streets, parks and 
public buildings of Allegheny City. Bids 


were completed by Eugene Ingold, one of 
the incorporators and a member of the Pitts- 
burgh Electric Company, and will be pre- 
sented by the new company in a day or so. 
Their principal competitor is the Westing- 
house Electric Company. 


EB. BILLING'S. 


Light and Power Company, Van Wert, 
| capital stock $20,000 ; the American Foundry 
land Machine Company, Bowling Green, 
| capital stock $20,000. 


Cheney, W. T.—The Cheney Electric 
| Light, Telephone and Power Company, to 
| be located at Cheney; capital stock, $100,000. 
| This corporation was organized for the pur- 
pose of erecting and operating an electric 
light plant at Cheney. The officers are 
W. F. McQuevey, president ; Fred. Pohler, 
secretary ; J. A. Harris, treasurer; W. F. 
McQuevey, D. H. Fisk, J. A. Harris, G. 
Fellows and Fred. Pohler, trustees. 


Kansas City, Mo.—The Hatch lock has 
been patented, and a company with $2,000,- 
000 stock has been formed in Kansas City 
and New York to place the patent. The 
invention is an apparatus to be used in 
telegraphy, by means of which all connec- 
tions with a telegraph wire can be cut off at 
all intermediate points between the sender 
and receiver. The patent is equally applic- 
able to the telephone wires and their connec- 
tions. 


Denver, Col.—Articles of incorporation of 
the Carpenter Electric and Storage Com- 
pany, with a capital stock of $2,500,000, 
were filed with the Secretary of State. Their 
principal office will be in Denver ; they will 
engage in manufacturing and supplying 
| electric light and machinery. The directors 





| of the company are H. H. Carpenter, of 

New York, Edward Eddy, W. H. James, 
Dennis Sullivan, J. B. Grant, W. A. Johns- 
ton and Lewis A. Kent, of Denver. 


| Chicago, Ill.—Duplex Electric Gas Motor 
| Company, Edwardsville; to manufacture 
steam, gas and electric engines and appli- 
ances; capital, $1,000,000; incurporators, 
Jay Noble, F. A. Diergin, J. A. Gumer- 
| sella, A. P. Wolf, J. H. French and W. 
| Halleck Jones. 


Baltimore, Md.—Endowment Division of 
| the Order of the *‘ American Fraternal 
| Circle,” of Baltimore city, has been incor- 
| porated by John W. H. Fry, John D. Cook, 
Charles W. 8. Banks, Wm. A. Kahn, Bern- 
hard Myer and Wm. U. Day. The object is 
to have lectures, read essays and discuss new 
inventions, encourage research in art, science 
and literature. It has no capital stock. 


Portland, Ore.—The Portland and Puget 
Sound Railroad Company. The capital 
stock is fixed at $5,000,000, divided into 
50,000 shares. The object of the corporation 
is to construct and equip a railroad and tele- 
graph line from Portland to Seattle, W. T., 
with several branch lines. One of the branch 
lines is to extend to Gray’s Harbor and the 
other to Port Townsend. Chester W. Collins 
and others, incorporators. 


Philadelphia, Pa.—Articles of incorpora- 
tion were filed in the Camden County Clerk’s 
office by the Philadelphia Auxiliary Fire 
Alarm Company. The incorporators are 
L. A. Conwell, John C. McNaughton, and 
George G. Crosby, of Philadelphia, and W. 
H. Birkmire, of Beverly. The objects of 
the corporation are to supply and furnish 
houses and other buildings with fire alarms. 
The capital is $500,000, with $1,000 paid in. 














Brturnes’ New Sty.e BEAM CALIPER. 


Dubuque, Iowa.— Milwaukee and Lake 


Chicago, Ill_—American Graphite and 


Superior Telegraph Company, with head-| Plumbago Manufacturing Company, Chi- 


quarters in Milwaukee ; capital stock, $100,- 
000 ; object, to construct a line from Chicago 
to Lake Superior ; incorporators, Charles H. 
Clason, Jeremiah Quinn and E. A. Benson. 


Pittsburg, Kan.—The Pittsburg Electric 
Light and Railway Company has accepted 
the franchise granted by the city council. 
The franchise provides for the completion 
and operation of three miles of road by 
January 1, 1890. New York and Philadel- 
phia capitalists are promoting the enterprise. 


Portland, Me.—The Wilson Incandescent 
| Lamp Company has been organized at Port- 





‘land, with a capital stock of $800,000 ; paid | 


| in, nothing; par value of shares, $10. 
President, Jeremiah Prescott, Arlington, 
Mass. ; treasurer, Charles M. Reed, Boston, 
Mass. ; directors, Jeremiah Prescott, Charles 
H. Brown, Charles L. Cotton, Russell C. 
Elliott, Charles M. Reed, George W . Wilson 
and James F. Cook. Business to be prose- 
cuted, manufacturing and selling electric 
lamps and other electric appliances. 


Fort Wayne, Ind.—Articles of incorpora- 
tion were filed August 7 with County Re- 
corder Thompson for the Fort Wayne Elec- 
tric Company, which will manufacture elec- 
tric machines and appliances. The capital 
stock is $3,000,000, to be divided into shares 
of $25 each. The business of the company 
will be managed by five directors and the 
following gentlemen willserve the first year: 
J. H. Bass, H. G. Olds, P. A. Randall, R. 
T. McDonald, all of Fort Wayne, and M. 
W. Simons, of Plymouth. 





| cago ; to mine and manufacture plumbago 

| and graphites ; capital, $100,000 ; incorpo- 

| rators, James F. McGrew, Lee H. Wilson, 
R. D. Coy. 


| Portland, Me.—The Wilson Incandescent 
| Lamp Company has been organized at Port- 
land, with a capital stock of $800,000 ; pre- 

sident, Jermiah Prescott, Arlington, Mass. ; 
| treasurer, Charles M. Reed, Boston, Mass.; 
directors, Jeremiah Prescott, Charles H. 
| Brown, Charles L. Cotton, Russell C. Elliott, 
| Charles M. Reed, George W. Wilson, and 
| James F. Cook. 


Grant’s Pass, Ore.— The Grant's Pass 
Water, Light and Power Company, with a 
capital stock of $30,000; the incorporators 
are J. W. Howard, J. A. Jennings, J. L. 
Scott, Arthur Conklin, Charles K. Chausler, 
F. M. Johnson and W. T. Coburn. The 
object is to supply the city with water and 
an are light system, and also to furnish 
electric power for manufacturing purposes. 
A majority of the stock has already been 
subscribed. 


Wheeling, W. Va.—The Tygart’s Valley 
Telephone Company ; purposes, construct- 
ing and operating telephone lines along the 
turnpike road from the town of Belington, 
Barbour county, to Mingo Flats, Randolph 
county. The privilege of increasing the 
stock to $10,000 each is reserved. Shares, 
$20 each; B. L. Butcher, J. L. Wamsley, 
8. A. Rowan, C. H. Scott, Omar Conrad 
and Geo. M. Leonard, all of Beverly, Ran- 
dolph county, directors. 














Wheeling, W. Va.—Tygart’s Valley Tele- 
phone Company ; capital stock, $10,000. 


Bay City, Mich—Bay County Electric 
Light Company ; capital stock, $50,000. 





Detroit, Mich.— Michigan Phonograph 
Battery Company ; capital stock, $25,000. 


Decatur, I11.—A certificate was filed for 
the consolidation of the Citizens Street Rail- 
way Company of Decatur with the Citizens 
Electric Street Railway Company. 


Chicago, I1l.—Consolidated Electric Com- 
pany, Chicago; to do general electric busi- 
ness ; capital, $100,000 ; incorporators, H. 
G. Smiley, W. A. Gordon, W. J. Thompson. 


Chicago, I1l.—Auxiliary Fire Protective 
Company, Chicago ; to place in buildings a 
system of electric fire alarms; capital, 
$600,000 ; incorporators, Rollin M. Squire, 
U. W. Weston, James G. Hoyt. 


Lansing, Mich.—Bay County Electric 
Light Company, Bay City, West Bay City 
and Essexville ; capital stock, $50,000. 
Michigan Phonograph Battery Company, 
Detroit ; capital stock, $25,000. 


Springfield, Ill —The Secretary of State 
issued a license to the Havana Electric Light, 
Heat and Power Company, Havana, to 
supply light and power ; capital, $15,000 ; 
incorporators, V. P. Turner, D. B. Thorp, 
Newton C. King. 

Milwaukee, Wis.—The Chicago, Milwau- 
kee and Lake Superior Telegraph Company, 
with principal office at Milwaukee ; capital, 
$100,000 ; incorporators, Charles L. Clason, 
Jeremiah Quinn, and Edward B. Benson ; 
object, the building and operating of tele- 
graph lines. 


Edwardsville, 111.—Duplex Electric Gas 
Motor Company, Edwardsville ; to manu- 
facture steam, gas and electric engines avd 
appliances ; capital, $1,000,000 ; incopora- 
tors, Jay Noble, F. A. Diergin, J. A. Gumer- 
sella, A. P. Wolf, J. H. French and W. 
Halleck Jones. 


Holbrook, Mass.—A franchise has been 
granted by the board of selectmen to the 
Randolph & Holbrook Electric Light, Power 
and Gas Company, with the right to estab- 
lish a plant, erect poles and string wires 
within the limits of the town. The plant 
must be built within six months. 


Rochester, Pa.—The Street Railway Com- 
pany of Rochester, Pa., recently increased 
their capital stock to $50,000, which was 
mostly taken. It is proposed to extend the 
road 3,', miles, running through Rochester, 
West Bridgeport, Beaver and Van Port. 
The road will be operated by electricity. 


Detroit, Mich.—The Fisher Electric Com- 
pany, with a capital stock of $50,000, of 
which $5,000 is paid in. The company is 
organized for the manufacture and sale of 
all kinds of electrical machinery and appli- 
ances. Frank E. Fisher holds 2,510 shares, 
8. R. Mumford 50, Frank E. Fisher, trustee, 
2,190, C. H. Meday 50, and Hiram Marks, 
200. 


St. Louis, Mo.— Articles increasing the 
capital stock of the Mound City Street Rail- 
way Company from $125,000 to $1,000,000 
were filed in the recorder’s office. The assets 
of the company are given at $300,000, and 
liabilities $126,000. Articles increasing the 
capital stock of the Union Depot Railway 
Company from $400,000 to $1,200,000 were 
also filed. The assets of the latter company 
are given at $811,000, and liabilities at 
$351,000. The object of the increase of the 
capital stock of the two companies is to raise 
money to change the motive power of the 
lines named to electricity with overhanging 
wires. 
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We invite cor veapondience ; from Electriciuns, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric L-ght- 
ing. on matters pertaining to electrical and 
scient’tie subjects, and all facts of special inter- 
est *n eomnnection therewth. 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all fuets concerning their business 
which will be of interest to the public. We 
make no charge for publishing ners. 

Subscribers can at any time have the ma’t- 
ing address of their paper changed by sending 
both old and new address 
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‘The gene neral superintendent of the Long 
Distance Telephone Company was detained 
in New Bedford, Mass. Calling up his sten- 
ographer in New York, all his letters were 
read to bim and he dictated replies, and the 
accumulation of correspondence was soon 
disposed of. The telephone is a great inven- 
tion, and its wonders and benefits continu- 
ally grow. 








The Bell telephone instrument account is 
worthy of note that the increase of tele- 
phones in use is less rapid than last year 
Still, the decline is only 64 for the month to 
August 20th, and an average of about 70 
per month since December 20th, the begin- 
ning of the year for this account. 








Month Aug. 20. 1889. 1888. Increase. 

Gross output.. 4,302 3,694 608 

Returned...... 2,471 1,799 672 
Net output. . 1,831 1,895 *64 

Since Dec. 20.. 1888-9. 1887-8 

Gross output.. 38,640 37,740 900 

Returned...... 16,142 14,685 1,457 
Net output.. 22,498 23,055 *557 


*Decrease. 





To the Great West : Look out for the tele- 


phonists in September. 


The Electric Club will begin its season of 
lectures and meetings in October. A par- 
ticularly interesting and instructive series of 
meetings may be expected. 


There was an interesting « exposé of one 
Harold P. Brown in the New York Sun last 
Sunday. If that young man is heard from 
again in the electrical field we miss our 
guess. 





To the members of the National Electric 
Light Association who are about sending in 
their resignations we say, ‘‘don’t.” The 
wrong action of its officers are mere inci- 
dents of the present—the Association should 
be for all time. 





The Review published a very full report 
of the Edison Convention in its last issue. 
We think this was probably the most import- 
ant of any of the meetings of this associa- 
tion, and the papers, of which we presented 
a summary, of the highest quality. There 
is no lack of ability in the electrical field, 
nor of energy either. 


The communication from ‘‘ Central Sta- 
tion” may enable Mr. Weeks to see the 
light in which he appears, even to his best 
friends. There was a manly way for him to 
get out of his humiliating position, but if 
he persists in his written opinion that what 
he did at Niagara Falls was *‘ strictly legal 
and just,” he becomes unworthy of further 
confidence. 


We do not remember to have seen a finer bit 
of humor than thatina recent Sun editorial, 
which said that Harold P. Brown, in his 
secret chamber trying to kill Kemmler by 
electricity, would first, no doubt, test the 
criminal’s resistance by means of ‘ta West- 
inghouse brake!” Judging from the present 
state of young Prown’s mind the Sun’s inti- 
mation that he will use everything possible 
bearing the name of Westinghouse is a fine 
bit of wit that the electrical fraternity will 
thoroughly appreciate. 


Two of the World’s Fair committees have 
organized. The 7rijwne remarks that ‘‘ the 
labors of the finance committee may be more 
multitudinous and varied than those of the 
committee on site and buildings, but they 
are no more important, and certainly not 
more onerous. It is too much to suppose 
that the decision of the committee will 
satisfy everybody, but there will be no ques- 
tioning its freedom from selfishness.” The 
Review thinks the committee is to be con- 
gratulated on starting into the work with an 
accomplished and tactful editor as chairman. 
Mr. Chas. A. Dana, of the Sun, is a most 
happy selection. 


THE KING OF SPAIN AND THE 
EXPOSITION. 

Queen Isabella, of Spain, pawned her 
jewels in order that Columbus might have 
money to fit out his expedition in search of 
a shorter route to India, and it resulted in the 
discovery of America and in naming the 
aborigines Indians. Columbus thought he 
had reached India. 

In the coming celebration of this event at 
New York by the holding of a World’s Fair, 
Spain should bave a place of honor. How 
appropriate it would be to have a squadron 
of Spanish and American men-of-war sect 
sail from the port from which Columbus 
took his departure in 1492, and after visiting 
San Salvador to proceed to New York there 
to take part in a grand naval display of all 
nations which would be the culmination of 
the series of celebrations! While owing to his 
tender years it could not be expected that the 
King of Spain would be present, it is still 
possible for him to take an active part by 
actually opening the Exposition. It is easily 
within the reach of electrical science, in these 
days of ocean telegraphy and siphon re- 
corders, to so arrange a circuit in connection 
with the Atlantic cable that, without leaving 
his palace, the infant successor of Ferdinand 
and Isabella could set in motion the ponder- 
ous machinery of the exposition, and bring 
light to the myriads of electric lamps which 
will illuminate the assembled wonders of the 
world. 

Surely nothing could be more sublime, or 
more strikingly illustrate the progress that 
has been made since the days when it was 
thought that the earth was flat. 





A KIND WORD. 

The Review has received many letters 
and, in some instances, telegrams of com- 
mendation during the past two weeks. We 
trust our readers will pardon our publishing 
the following extract from a letter which 
came from a gentleman engaged in electric 
lighting in one of the Eastern States: ‘‘ Per- 
mit me to congratulate you most heartily 
and sincerely upon the excellent issues of 
the REvIEw covering the meeting of the 
National Electric Light Association. It 
affords me pleasure to note the continued 
improvement in the RkvrEw, and while 
each issue is best. still it seems as though 
each following one was better, and you may 
safely be said to stand so far ahead in your 
particular field that you have no rivals. I 
express this sentiment with all the more 
confidence from the fact that on every hand 
the universal testimony confirms me in the 
statement.” 


THE PROTECTION OF TELEPHONE 

AND TELEGRAPH INSTRUMENTS. 

There are few matters of greater impor- 
tance to the telephone and telegraph com- 
panies than the protection of their instruments 
from damage by currents from electric light 
and power wires, and there is no problem pre- 
senting such a diversity of opinion as to its 
solution. To protect instruments against 
heavy currents it is necessary to place in the 
line before it reaches the instrument to be 
protected a safety device of some kind. 
Upon this point all are agreed, but it is in 
determining of what this protector shall con- 
sist that the difficulty appears. Fusible me- 
tallic strips, such as are employed in electric 
lighting, were naturally first thought of and 
are now largely used. A great amount of 
careful investigation has been conducted in 
regard to the behavior of fusible metals, and 
there is no doubt that when properly con- 
structed they will keep out dangerous elec- 
tric light currents; but when made suffi- 
ciently delicate for this purpose they become 
so abnormally sensitive that they are a seri 
ous defect in any system which they form a 
part. They are frequently melted by atmos- 
pheric electricity which would otherwise be 
harmless, and a severe lightning storm will 
seriously cripple all lines in which they are 
located. Such an evil have they become, 
that those by whom they have been exten- 
sively adopted are about convinced that the 
cure isas bad asthe disease, and are anxious- 
ly looking for a substitute. 

To demonstrate the value of their protec. 
tors, inventors often apply the heaviest cur- 
rents obtainable, supposing that such currents 
form the severest test. This is not the case, 
however, for paradoxical] as it may seem, it 
is the comparatively feeble current, just 
weak enough to pass the protector, that is 
the most difficult to control. The heat from 
such currents stored in the convolutions of 
a relay or annunciator magnet soon becomes 
sufficient to destroy it. 

Automatic electro-magnetic devices restor- 
ing the line to its normal condition after the 
disappearance of the dangerous current are 
now being put forward. Such devices are 
objected to on account of the well-known re- 
tarding effect on the telephone current which 
is caused by the introduction of electro-mag- 
nets in circuit ; and also because they in- 
volve the use of a rather delicate contact. 
Where they are used in metallic circuits we 
think the retardation might be overcome by 
putting one coil in each side of the circuit 
and by winding both coils in the same direc- 
tion and mounting them on the same core. 
‘The use of the contact cannot be avoided, 
but as large numbers of these automatic de- 
vices are being tested in a practical way by 
one of our large telephone companies, we 
shall soon know how great an evil these con- 
tacts really are. We have no doubt that 
much valuable data will be forthcoming on 
this subject at the coming Telephone Con- 
vention. 














The Long Distance Telephone Company 
has recently completed an arrangement witb 
the Chicago Telephone Company, whereby 
the former’s metallic circuit is to be used by 
the subscribers of the latter wherever the 
former has connection. 





ELECTRICAL NEWS. 


Boston, Chicago and Other Points. 
OUR CHICAGO LETTER. 

A Fine Point.—The treasury department 
at Washington is in a fix. Solicitor Hep- 
burn has been asked to decide the question 
of whether electricity is a dutiable article. 
On the Canadian side of Niagara a compan 
has been formed and a plant established, 
with the intention of running electricity to 
Buffalo for illuminating purposes, and what 
the company wants to know is, whether it 
can cross the line regardless of tide waiters 
and revenue cutters. 

More Testimony.—At Steubenville, O., on 
the 8th instant, the superintendent of the 
electric railway at that point, Mr. A. G. 
Davids, played the buzz-saw act, and is 
ready now to be placed on the witness stand. 

The Steubenville railway is of the Sprague 
motor variety, and the current used is of 900 
volts constant potential. 

The trolley wire broke on the day in ques- 
tion, and Mr. Davids undertook to repair 
damages by the use of insulated tools. With 
some difficulty and a pair of dull pliers he 
succeeded in cutting the wire and being sud- 
denly stretched unconscious on the ground 
in ‘‘one time and two motions,” as a body 
might say. 

Mr. Davids retains a vivid recollection of 
the shock, which he compares to a blow 
struck on the breast with a club, but says 
that while the pain was intense for the in- 
stant, it lasted so short a time that it was 
gone before he realized what had been done. 

Other employés of the railway bave been 
shocked, but in a milder way, and describe 
the sensation produced as being something 
like sea-sickness. 

Electricity and Vetoes.—The Council at 
Butfalo has quite a squabble now and again 
on the subject of electric lights in the streets. 
The people want more light, and the Mayor 
vetoes the propositions. At a recent meet- 
ing the vetoes of the Mayor were overruled 
by the Aldermen in 23 instances, by votes 
ranging from 18 or 19 ayes to five or six 
nays. each particular case being taken sep- 
arately. 

Electrocution.—The hopes of the electro- 
cution party are now blasted forever. When 
the poets get after a hobby they either ride 
it into or out of public favor at will. Just 
now, the poet who does the wheel and gim- 
let rhymes for an Ironton paper has sent a 
thrill through the brains of all the Ohio 
electricians by the crystallized knowledge 
and scientific vim which he has condensed 
intoa poem. The poem is too rich for mere 
rhyme. I give part of it in prose—so few 
of the Review readers would thoroughly 
appreciate it in an alternate meter. The 
first verse describes most graphically the 
a and the shock : 

. They placed the form of the murderer 
one the electric rack, and fired 1,700 
volts into his naked back ! 

2. He quivered an awful moment, then 
quietly raised his head, and asked that his 
triends might take the corpus of the dead. 

3. But the cruel executioner again dis- 


charged the bolts—at least a score or two of 


—_ and full 3,000 volts. 

4. ‘Now this is simply shocking,” the 
murderer did say. ‘‘Go get a rope and Jet 
me die in the good old-fashioned way.’ 

Sharp Practice.—At the corner of Thirty- 
third and State streets there is a wooden 
horse circus for children aud ladies where, 
for five cents, one goes galloping round on a 
whirligig very many times, to the brassy 
music of an orchestrion. ‘Thursday night, 
when the 80 animals were all loaded up 
with ladies and people, three darkies who 
had well studied the surroundings, switched 
off the electric lights preparatory to a raid 
on the pocket-books of the equestriennes. 
The proprietor shouted “look out for your 
pockets,” and everybody else shouted 
** police, ” save the darkies, whose rallying 
cry was ‘‘swipes.” The light was switched 
on again just as a couple of stars rushed in, 
and the highwaymen were carried away. 
The switch will be locked hereafter 

The Electrical Supply Company is in the 
field with a new wire, an improvement on 
the P. & B., which has been christened the 
‘‘Shield” wire. The shield wire will rank 
very much higher than the cheap objection- 
able wires of the past, and hassome qualities 
which do not obtain in some of the more 
expensive grades of wire. The same estab- 
lishment is wholesale agent for all of the 
Fletcher specialties, all of which leads to 
higher insulation. 

The World’s Fair.—The first meeting of 
the electrical people in re the World’s Fair, 
was held in the open court of the Western 
Electric Company onthe 20th. Six hundred 
employés and officers of the establishment 
attended. The following resolutions were 
unanimously adopted : 

Resolved, That we heartily approve of the 
effort now being made in every branch of 
business to secure the World’s Exposition in 
1892 in Chicago. 

Resolved, That, in our judgment, to secure 
the end desired will require the hearty co- 
operation of every man in Chicago, 
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Resolved, That as employés of the Western 
Electric Company we pledge to the finance 
committee our full proportion of subscrip- 
tions to the capital stock and recommend 
that every interest be promptly organized. 

Pursuant to a call from the committee ap- 
pointed by the Mayor, consisting of B. E. 
Sunny, C. H. Wilson and E. M. Barton, a 
meeting was held at the Electric Club rooms 
on the 22d, at which there was a large at- 
tendance. Mr. Sunny was chosen chair- 
man. 

Mr. Kreidler offered the following, which 
was unanimously adopted : 

Resolved, That we, as representatives of 
electrical industries, heartily endorse the 
project of holding the World’s Exposition 
of 1892 in the city of Chicago, and that we 
will render our proportionate aid in the un- 
dertaking, financially and otherwise. 

Sub-committees were appointed as follows: 

Central station companies, of Cook County 
—C. H. Wilmerding, F. 8. Gorton, D. P. 
Perry, Haskins. 

Electrical journals—Kreidler, De Land, 
Haskins. 

Merchandise companies — Terry, McKin- 
lock, C. D. Crandall. 

Telephone companies—F. G. Beach, H. 
B. Payne, of Milwaukee, Herman Drake, of 
Nebraska. 

Wire Companies—Fred. E. Degenhardt, 
Jno. Cutter, Geo. C. Bailey. 

Motor companies—C. M. Barclay, A. H. 
Lewis, G. B. Bailey. 

Miscellaneous Manufacturing—Sperry, M. 
A. Knapp, Forte Bain. 

Legal fraternity—Wm. Zimmerman, E. 
C. Ferguson, F. W. Parker. 

The electricians will raise between $200,- 
000 and $300,000 for the purpose. 

C. C. H. 

Chicago, Aug. 24, 1889. 

OUR BOSTON LETTER. 

An Hour to Malden.—The West End Rail- 
way Company is making arrangements to 
have the Malden Electric Light Company 
furnish the power for running electric cars 
between Boston and Malden. It is thought 
that this line will be in operation within a 


year. 

Newton Electric Railway.—Work will be 
commenced immediately on the electric road 
running through Newton, Waltham and 
Watertown. At a recent meeting of the 
stockholders, Mr. George W. Morse was 
elected president of the company, and Mr. 
F. G. L. Henderson was elected superinten- 
dent of the road. The money has been paid 
in on the stock and everything will be done 
to push the work as rapidly as possible. 
The line connecting with the West End 
tracks at Galen street, Newton, and running 
through Washington street to West Newton, 
will be completed at once. The locations in 
the places named have been granted, and the 
delay in building the road has been occa- 
sioned by the company not being able to get 
steel chairs to lay the rails on. The gentle, 
men interested in the road are among the 
must active and prominent business men in 
Newton, and everything will be done to 
render the equipment and service first-class 
in every particular. 

The Portelectric.— The New England 
Portelectric Company have on exhibition at 
the Old South Church a one-third size model 
of their invention for carrying mail matter 
and parcels. Several thousand people have 
witnessed the working of the model, and the 
project has so gained the confidence of the 
public that enough stock has been purchased 
to warrant the directors in building a line in 
the vicinity of Boston. J. T. Williams, the 
inventor, and Prof. Dolbear, the electrician, 
together with the directors, have selected a 
site in Dorchester for the location of this 
line. Thetrack is to be one mile in length 
and elliptical in form. The location selected 
embraces all conditions of grades and curves 
likely to be encountered in running a line 
for practical use. The success of this ex- 
perimental road will, no doubt, insure the 
success of the Portelectric on a larger and 
more practical scale. A competent civil en- 
gineer of this city hus the contract for build- 
ing the road and it is to be completed before 
October Ist. The company will manufac- 
ture its own power and will make a public 
exhibition of its line at the earliest prac- 
ticable moment. 

More Cars and Faster Time.—The West 
End Company intends to re-lay its 150 miles 
of track with heavy rails. The work was 
delayed on account of the Johnstown floods, 
as the rails to be used are made only at the 
Cambria Iron Works. It is understood that 
the running time is to be reduced one half, 
thereby doubling the carrying capacity. As 
soon as the Harvard bridge is opened it is 
expected that 200 more cars will be needed. 
In laying the new tracks a Thomson-Hous- 
ton electric welding machine will be run, 
and the rails will be welded into lengths of 
800 feet. This will, no doubt, give a track 
of great smoothness, and will be an innova- 
tion in track construction. 

Telephone Conduits.—The Bell Telephone 
Company are engaged in laying conduits for 
their city circuits connecting with long dis- 
tance lines. The conduits for the Boston 
termiuals of the Hartford and Providence 





lines are now being Jaid, and the work is 
being done in a very thorough manner. The 
group of thes forming the conduits is vir 
tually encased in a block of cement 17 inches 
square. 

Proposed Electric Road.— Major C. F. 
Woodward, of Wakefield, and G. F. Butter- 
field, of Stoneham, are working on a project 
for an electric street railroad to run from 
Wakefield to the Wyoming station on the 
Boston & Maine Railroad. It is expected 
thut the proposed railway will pass through 
Stoneham Centre. 8S. L. C. 

Boston, Aug. 26, 1889. 
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Electric Motors.—Here is a city where the 
electric motor is appreciated. Numbers of 
stores, restaurants, etc., have fans run by 
various kinds of electric motors. One or 
two printing offices use them to run their 
presses. Close upon the heels of the con- 
templated trials of the electric motor by the 
Brightwood R. R. Company comes the 
announcement that the Georgetown and 
Tenallytown R. R. Company have closed a 
contract with the Thomson-Houston Com- 
pany, of Boston, for a complete apparatus. 

New Contracts for Lighting.—The Pitts- 
burgh Electric Heat and Power Company 
have undertaken a large task. Several days 
ago the commissioners signed a contract 
with this company for lighting certain 
streets. Incandescent lights will be used. 
The difficulties in the way are immense. 
The wires will, of course, have to be laid 
underground, as there is a well-enforced law 
in the District which prohibits the erection 
of overhead wires. The expense of this will 
in itself be enormous. Their contract calls 
for light at one-third the cost of gas. With 
gas as cheap as the cheapest and two power- 
ful companies to compete against, truly the 
way is hard. But the end is not yet. It is 
stated that the gas company will attempt to 
obtain an injunction restraining the new 
company from tearing up the street. That 
the electric light will be ultimately success 
ful there is no doubt, but from present indi- 
cations there is a long up-hill fight before it. 


GENERAL NOTES. 


The Brush Electric Company, of Cleve- 
land, Ohio, were the successful bidders for 
installing an electric light plant at the Wash- 
ington Navy Yard 

ver since Solomon put lightning rods on 
the temple, man has been striving at the 
progress and perfection of electrical science. 
The Municipal Signal Company, of Boston, 
have about reached the summit of the moun- 
tain in their line of business. Judging from 
the perfection of the exhibit of police alarm 
and signaling apparatus that they have sent 
here, their system is destined for a brilliant 
and prosperous future. Every contingency 
is provided for. The signals that do not 
require immediate attention come in inaudi- 
bly, and are registered on tape and each 
stamped with the time of receipt. Wagon 
and telephone calls ring a bell. The box pum- 
ber is immediately sent to the stable by a new 
form of transmitter recently patented, and 
the property of this company. Should the 
Lieutenant desire to communicate with the 
policeman upon his next report, he depresses 
a switch, and when the policeman reports a 
bell in the transmitter box rings and notifies 
the policeman that he is wanted at the oftice. 
Then by moving the pointer to the telephone 
call and pulling down the hook, he rings a 
bell at the station and is placed in communi- 
cation with the Lieutenant. There is also 
upon the desk a fine testing set, together with 
relays and switches for various purposes. 

The Brightwood R. R. Co. have been con- 
templating using some other motive power 
than horses on their projected railway, and 
have arranged, through one of their officers, 
Capt. A. A. Thomas, for.a trial of the elec- 
tric motor on their lines. Their preference 
seems to be for the storage battery system, 
and a representative of the Julien Company 
will be here this week to look over the 
ground. A trial trip will be made upon the 
completion of the line on or about the first 
week in September. They will obtain their 

wer from the city circuits of the U. 8. 
Blectric Lighting Company. The contract 
for the plant at the Navy Yary bas been 
awarded tothe Brush Company. The specifi- 
cations call for four direct current dynamos 
of approved pattern and two 104¢x12 Ar- 
mington & Sims engines, or their equivalent. 
Each dynamo must be capable of operating 
thirty 2,000 candle-power arc lamps continu- 
ously,and upon full load must not heat more 
than 70° F. above the temperature of the sur- 
rounding atmosphere. There will be four 
circuits, one for outside lighting and three 
for the shops. The wires will be strung 
overhead and well protected by efficient 
lightning arresters. Switchboards, volt and 
ammeters, tachometers and the usual ap- 
purtenances ofa well equi station are 
specified and called for. he government 
requires the contractor to give bond in the 
sum of $2,000 for the faithful performance 
of the contract. No payments will be made 
until the plant has been tested -—e pres 


Washington, D. C., Aug. 16, 1889. 





President Weeks’s Knowledge of 
Cushing Criticised. 
To THE FpiTor oF ELectricaL REVIEW : 

President E. R. Weeks, in his communi- 
cation in your issue of August 24th, is un- 
fortunate in his reference to Cushing's Man- 
ual. One of the first principles enunciated 
by Cushing in governing the decisions of the 
chair in any deliberative body, is that one 
of the functions of the office is that of judge. 
This necessarily makes him responsible for 
the manner and form in which matters are 
placed before the body. Cushing plainly 
sets forth that it is the duty of the presiding 
officer, when an inexperienced member puts 
a motion ina form which is unintelligible, 
or which is likely to be misleading, to assist 
the mover by making such suggestions as 
to put the motion in proper form. It is also 
his duty to suggest to the body the effect of 
any pending motion, and this is especially 
the case when presiding over a body who 
have not been confined strictly to parjia- 
mentary usages. Mr. Weeks says in his 
communication that the mover of the motion 
stated he used the word ‘‘accept” under- 
standingly ; it was very evident that the 
body of the house did not so understand the 
motion, and it was the imperative duty of 
the chair at this point to explain the effect 
of the motion before putting the same, and 
it was equally the duty of the chair when 
attention was called by the numerous in- 
quiries made immediately after the motion 
had been adopted, to have frankly stated to 
the body that there being an evident misun- 
derstanding on the adoption of this motion, 
the chair would now eutertain a motion to 
reconsider. 

Had a spirit of fairness of this character 
been shown by the chairman, he would not 
now be resting under the imputations of 
being a party to hasty and ill-considered 
actions. His whole letter is a series of special 
pleading which does not commend itself 
favorably to fair-minded men. 

The persistency with which the chair ruled 
out all questions bearing on this point is evi- 
dence of the intention of the chair to push 
the report of thecommittee through. Oneof 
the first duties of a presiding officer is to en- 
force the rules governing it. Mr. Weeks 
admits (that while he was familiar with Cush- 
ing and stands upon Cushing as his justifica- 
tion) he overlooked the provision of the con- 
stitution requiring a two-thirds vote to adopt 
an amendment. It is a grave question 
whether the adoption of any report can alter 
the organic law governing the body. Alto- 
gether, Mr. Weeks presents a sorry spectacle 
of a small man in a large hole. 

CENTRAL STATION. 

New York, Aug. 24th, 1889. 

—~o———— 
That Old-Timer, the “ Man Up a Tree,” 
Has a Few Words to Say. 
To THE Eprror or ELEcTRICAL REVIEW: 

The action at the close of the Convention 
has a very curious hue when viewed from 
the summit of a tree. In talking the matter 
over with some of the ex-communicated 
there seems to be a possibility of a very con- 
siderable shrinkage in the attendance as well 
as in the membership. 

Taxation without representation was what 
our forefathers fought against and won. In 
this case the principle has to be maintained 
by staying at home. 

There are certain of the supply men who 
are willing to be taxed for attending con- 
ventions, for they look upon it as so much 
added to the expense of a business trip twice 
a year, to where a Jarge number of customers 
muy be seen at one time, and business enough 
trans:icted to pay off the extra score. The 
newspaper men may go, for it is to them a 
matter of interest. There is a still another 
class now relegated to back seats who will be 
very likely tosay that taxation without repre- 
sentation is not for us. They are the experi 
mental electricians, who have paid their 
money for membership, who have written up 
and brought to the annual and semi-annual 
meetings the results of those experiments and 
gladly given them for the benctitof all, with- 
out compensation. These are men whom the 
Association has sought and asked to assist 
with such information. They have materially 
aided, we have always been told, in making 
the meetings interesting, and been largely 
instrumental in keeping alive in all an interest 
in the Association and its work, and their 
only reward, aside from the glory achieved, 
has been that which was consequent upon an 
active membership. / 

It may not result as is here indicated— 
but it really does look to the aforesaid in- 
dividual in the tree-top asif it were possible 
that the pro me for the next meeting 
might possibly be a little difficult of accomp- 
lishment. CAGo. 





PERSONAL, 

Mr. D. W. Baker, the large platinum im- 
porter and refiner of Newark, returned last 
week from an extended business trip through 
Russia, Austria, Germany and a visit of 
several weeks at Paris attending the Expo- 
sition. 

Mr. Emil Boye, a young Swede, who has 
been studying electricity and _ business 
methods in America, has just sailed for his 
home in Gutenberg, where he will open an 
agency for the sale of electrical apparatus 
and supplies. 

A. F. Adams, manager of the Erie Tele 
phone Company, at Little Rock, Ark., is 
visiting in New York. Mr. Adams is the 
inventor of a telephone message recorder for 
toll lines, that will prove a valuable addition 
to telephone apparatus. 

Mr. W. E. Huntington, well known in 
telegraph circles in this city, is succeeding 
finely with his messenger company in Buenos 
Ayrés. A recent paper from that city com- 
pliments very highly the work of his com- 
pany in giving fire alarms, and in aiding in 
the capture of burglars. 

George T. Manson, of New York City, H. 
D. Stanley, of Bridgeport, Conn., left this 
city last week for the Paris Exposition. 
They were in Pittsburgh during the last 
three days for the purpose of making them- 
selves acquainted with the progress made 
in the electric business during the last year. 
—Pittsburgh Dispatch. 

nnieneciaciailliiinnnncnins 

A Name for Death by Electricity. 
To the Editor of the Tribune: 

Sir: Various suggestions have been made 
as to a name expressive of electrical execu- 
tion; such, for instance, as dyna-morti, 
electro-morti, electro-cide, electro-lethe and 
others. These names to the common mind 
have a scientific sound, and the implication 
naturally follows that that to which they 
relate is in itself scientific, or has a basis in 
scientificreasoning. I: plain English, whena 
man ischoked, we say he has been ** burked ” ; 


when his head is cut off by a_ knife, 
that he has been ‘‘ guillotined.”” Now, it 


occurs to me that it would be better, in view 
of the fact that Mr. Brown’s experiments cre 
in no sense scientific, that we adopt as the 
designative term an English name, and say, 
that when a man has been executed by elec 
tricity, he has been ‘‘ Browned.”” This name 
will be found most descriptive as telling the 
public not only how the man was killed, and 


the name of his executioner, but also the 

probable condition of his flesh where the 

current has struck it. Certainly no fault 

can be found with such an expressive desig- 

nation. GeorGE H. BENJAMIN, 
New York, August 21, 1889. 


__ +o 

Society abhors the hangman. A gentle- 
map will take no part in a public execution, 
Electricians and physicians are men of con- 
siderable education and character as a rule, 
and they naturally desire better business 
than slaughtering criminals, even with the 
approval of the law.— Pust- Express. 





—-_- 
Another of the innumerable developments 
of electricity now made 1s that of the electric 
light in surgery. Spectacles (to be used in 
surgical operations) are lighted by means of 
a small electric lamp. ‘The Jamp is so 
arranged as to send a beam of cool light on 
the part to be examined ; meanwhile, the 
rims of the spectacles exclude the outside 
light from the observer's eyes. 
——e = oe 
In commenting on electrical execution, 
London Jron says: ‘‘ Every particle of the 
nervous tissue is polarized, and polarization 
causes each particle of matter to revolve on 
its axis, which means the stretching of the 
nerves out of all proportion, and conse- 
quently the most intense pain. But the 
great fault with execution by electricity is 
that it is almost impossible to ascertain just 
how strong a current will kill a man instan- 
taneously and yet not be a barbarous mode 
of killing. If the current be but a few volts 
stronger than tbat required to instantly exe- 
cute a certain person, the consequences 
would be terrible. It would disfigure the 
body beyond recognition, and would disinte- 
grate every portion of the corpse. Should 
the current be just a trifle too weak to exe- 
cute a person, it would throw him into a 
trance so deathlike that it is probable that 
the body would be buried alive.’ 
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»*, The copper wire metallic circuit tele- 
phone connection between Grand Rapids, 
Mich., and Ionia is now in use, and will be at 
once extended to Lansing and possibly to 
Detroit. 


»*, The French government has notified 
every telephone company in the country that 
the government will take possession of the 
lines within 12 months. The service will 
then be furnished the public at cost. 


,", Arrangements are now in operation 
at Hutchinson, Kan., to have the Bell tele- 
phone system in working order in four or 
five weeks. This, when completed, will 


connect Hutchinson with Wichita, Newton, | 


Topeka and Kansas City. 


»*, Copeland's Classified Telephone Di- 
rectory has just been issued, and is a valua- 
ble and convenient publication. All the 
telephone subscribers in New York are 
arranged under appropriate business heads, 





with full address and number. This list wiil | 


be issued every four months by the Telephone 
Directory Publishing Company. 


y*, The ‘‘long distance” telephone lines 
of the American Telephone and Telegraph 


invitations to a number of well-known busi- 
ness and professional gentlemen of Milwau- 
kee to call and make a personal trial of the 
service. 


x", The Domestic Telegraph and Tel- 
phone Company at a recent meeting, it is 
stated, decided to give a perpetual lease of 
its entire plant to the New York and New 
Jersey Company, the latter to assume 
the interest on the debt of the former 
company. The New York and New Jer- 
sey Company bought out the stock of the 


Domestic Company some two years ago, and | 


have been operating the telephone business 
in this city ever since, and this transaction is 
simply a business transaction for the con- 
venience of the New York Company. Mr. 
Samuel Klotz, who is a director in both com- 
panies, said to-day that the Domestic Com- 
pany will retain their organization, and that 
it is the intention of the New York Company 
to get their wires underground here as soon 
as it can be done without loss to the com- 
pany. 


«*, The operation of the long distance 
telephone system west of New York State 
was successfully inaugurated in Chicago last 
week, the South American Telephone and 
Telegraph Company (long distance telephone 
company) formally opening its lines between 
Chicago and Milwaukee. The tests made 
were of a character to illustrate the great 
improvements that have been made in the art 
of telephony, particularly the utilization of 
complete metallic circuits. Representatives 
of the press and a number of business men 
were among those who tested the lines and 
expressed themselves as being highly pleased 
with the results attained. A whisper could 
easily be heard between Chicago and Mil- 
waukee over the metallic circuits. Tests 
were also made with ground circuit (single 
wire) lines of subscribers in Chicago and 
Milwaukee, connecting the ground circuits in 
each exchange with the metallic circuit lines 
between the exchanges. While the result of 
this connection was good, it was made evi- 
dent that for successful long distance talking 
metallic circuits were necessary. The lines 
between Milwaukee and Chicago are the 
beginning of the work of the long distance 
company in the West, with the probability, 
from the favorable reception met with, an 
immediate extension to New York is con- 
templated, thereby uniting with the elaborate 
system in the East, 


| isthe leading electrical journal.” 


| 

Long Distance Telephoning.—Electric | 

Cars. 

To THE Epitor oF ELecTRICAL REVIEW : | 

I made some experiments here to-day with | 
the long distance telephone, talking to Bos- 
ton via New York. There was about 12 
miles of cablein circuit. The ‘‘ product” on 
this circuit is away above the limit at which 
Mr. Preece says it is impossible to transmit 

speech. 

I could clearly hear from the operator at 





| 
| 
= | | 


Fig. 1. 
Boston the phrase’*The ELECTRICAL REVIEW 
I was then 


: 2 sa | connected with a residence in Cambridge, 
Company, between Milwaukee and Chicago, 

have been completed, and Charles E. Mosley, | 
the special agent of the company, has issued | 





but could scarcely bear the voice of the 
speaker, but could easily tell when one of 
the Cambridge electric cars stopped for pas- 
sengers. It seems strange that the running 
of the street cars in Cambridge, Mass., 
should interfere with the hearing of a man 
on the shore of Lake Erie. TELEPHONIST. 


Buffalo, N. Y., Aug. 18, ’89. 





Fig. 3. 

x*, The Southern New England Tele- 
phone Company, of Hartford, Conn., have 
constructed a long distance telephone line to 
the military camp, at Niantic. 


| ** Electrical Transmission of Power,’’ but 


| velopment of an interesting constant current 





| allow me to briefly review the salient points | 


* Electrical Transmission of Power.” 


BY PROF. E. P. ROBERTS, BEFORE THE 
NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


It has been impossible for me to take the 
time necessary to redeem my promise, made 
a month ago to Mr. Garratt, and therefore 
1 have no carefully digested paper upon the 





merely a few notes arranged from material 
obtained on Friday last, respecting the de- 





interesting feature isthat to this same shaft is 
geared a surface water wheel, and the water 
which actuates it, after passing it, dropt 
one-third of a mile, and in losing the poten- 
tial energy it had at the power house is 
develops dynamic energy by two transforma- 
tions back at the same point and adds it to 
the small amount of dynamic energy it there 
developed. 

The working out of the electrical mechan- 
ism to accomplish the above result is of 
great interest, particularly when wé find it 
so successfully accomplished that orders are 


| 
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dynamo and motor. When I stated to Mr. 
Brush that my paper for the Convention was 
not written, and requested permission to 
take some figures from the Brush constant 
current motor and dynamo then being 
rushed through the shop for exhibition at 
this Convention, he courteously acceded it. 
Upon last Friday morning the apparatus 
was hastily adjusted, and I was allowed 
some two hours to obtain such figures as 
might prove of interest. Although I con- 


| sider the figures good, better could have been 
| obtained if more time had permitted of 
' closer adjustment of the motor governor, etc. 


Fie. 2. 

being given for similar apparatus for other 
mines, as well as for electrical railroad work 
and manufactories. A case of poetical jus- 
tice has occurred in this line. The large 
Calumet and Hecla mines being about to erect 
five of these motors to assist in the produc- 
tion of copper, and thus electricity will 
assist to mine its chief servant—copper—as 
well as, in many cases, to refine it. 

The generator will produce a practically 
constant current of 40 amperes from full 
load to a short circuit. As factors to pro- 
duce this result are used compound winding 
and armature reaction. This introduces as 








In order to interest you in the subject, 
; . a 
of the largest installation yet erected of this | 


| type. The electrical papcrs gave last spring | 
| excellent descriptions of the electrical power | 


| plant on the Comstock lode, Virginia City, | 


«*, Samuel L. Allen, of Shrewsbury, 
Mass., is suing the New England Telegraph 
and Telephone Company, an action of tort, 
damages being placed at $15,000. The | 


Nevada, where six 120 h.p. generators op- | 
erate six 80-horse-power motors. You will | 
remember that each generator drives one | 
motor, that each generator is driven by a | 
Pelton water wheel placed upon the shaft of | 








Fie. 5. 


plaintiff, through his attorneys, Thayer & 
Rugg, alleges that on January 5, while he 
was traveling between his home and the 
city, in the exercise of due care, bis carriage 
came in contact with one of the defendant’s 
telegraph poles, throwing him out and break- 
ing his leg. He alleged that the pole was 
placed too near the highway and without 
authority. 





the dynamo, that the wheels are actuated by 
water falling 1,680 feet, giving a pressure of | 
700 pounds to the square inch. Each wheel | 
is controlled by a governor designed by Mr. | 
W. B. Devereaux and his brother, Mr. J. H. 
Devereaux, of Aspen, Colorado. Mr. J. E. 
Smith adjusted the governor at the mines. | 
The generators run at 900 revolutions, all 
are independently driven. as before stated, 
and the motors turn 850 revolutions per 
minute, and all drive to the same shaft. An 





Fia. 4. 

variables in the design series ampere turns, 
shunt ampere turns, dimensions of armature, 
shape of pole pieces and length of cut-out 
segments. Changing any one of these pro- 
duces a change not only directly due to 
itself, but also dependent upon the mutual 
interaction of these numerous factors. 

Let us touch upon the subject of compound 
winding. Most machines have to be either 
long or short shunt, but the Brush machine 
can be intermediate between these if desired, 





Fia. 6. 
because the action of the armature is the 
same as if three armatures were revolving 
connected in series, and we can introduce 
one series coi] anywhere in the circuit, and, 
therefore, make the shunt a ‘‘ bye pass” to 
the externa] resistance and armature, or. in 
the case of a 12-coil machine, to the external 
resistance plus one-third or two-thirds or all 
the armature, or we can make a short shunt 
and cut it down to one-third or two-thirds 
the armature. 
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The compound winding thus possible is 
evidently very flexible. 

The characteristic desired is as shown in 
Fig. 1 at Z F, and the straight portion will 
be the working part of the curve. If the 
machine were of 
Gramme ring with small armature magnet- 
ism, the curve would be A B, and if arma- 


ture reaction were powerful it would tend to | 


be as shown in C JD. The reason for this is 
considered later. If the Brush dynamo be 
separately excited, the characteristic is like 
1 CBin Fig. 2. Ifa shunt winding is used, 
the characteristic is of the type D HF. 


the ordinary type of | 


The | 


drops, it is disconnected. 
back brush carries most of the current and | 


| 

| breaking space should come into action or 

| the potential of the back brush will be low- 

ered. The back brush, therefore, carries | 

| current but never breaks the circuit, because | ciency at 70-brake ee at 80 horse- 
power (the limit) it woul 


when it leaves a segment the front brush 
rests on the same and the two brushes are 


what higher. 


| the contact line acts, as already shown, to 
still further shift the field. 


The motor tested gave 84 per cent. effi- 


have been some- 
The efticiency must drop at 


connected. As soon as the potential of the | lower powers, as the loss should be about a 


segment connected with the front brush | constant one. 
In this way the | figures upon this point. 


docs not spark. The spark upon the front 
brush is a thin spark without heat, the spark 


1 did not have time to obtain 


The dynamoefticiency I can not give,as I had 


no dynamometer of sufficient size available. 


Professor Sylvanus P. Thompson point 


being evidently due to the self-induced cur- | out that it is higher than with the motor, as 


rents. 


combination of these elements must be used | an automatic shifting device will be used. 


2200) 








Fia. 7. 


to produce the dotted line M XN. 





These , 


curves are modified by the dimension of the | 
iron and the copper in the armature, and this | 


point can be advantageously dwelt upon for 
a moment. 
field magnets is, as shown in Fig. 3, that due 
io the armature, as shown in Fig. 4, and 
that of their resultant is shown in Fig. 5. 
The line of collection being at right angles 
to the commutator line in the apparatus be- 
ing considered as an open coil armature is 
used. The stronger the magnetism due to 
the armature the greater the distortion of the 
field. and the weaker it becomes. With a 
constant current through the system it might’ 





Fie. 8. 


seem as if no variation in armature reaction | the same scale. When the 
By examination of Fig. 6 we | scale for current is five times ¢g0 
find that although a constant current flows | that for amperes, the result is 


were possible. 


in the outside circuit it varies in the shunt 
according to the external resistance, and in 


such portion of the armature as is shunted. | tem is a Brush series wound 


The magnetic axis due to the | 


| of poles, etc., is a very inter- 


| 


If the shunt is a long shunt, or partially on | 


the series, winding will also be affected. 


take current from the segment. 





Fra. 10, 


brushes the forward brush rests upon the 
segment above considered, and the bobbin 
with which it is connected is passing into a 
weaker field. We have, however, a self- 
induced current in the bobbin, which desires 
to discharge itself and takes time so to do— 
this current will be in the same direction as 
the armaturé current. At first, when one 
brush rests on each segment, the segments 
are at the same potential. Soon the -self- 


induced current in the front brush has com- 
menced to discharge, the field in which it is 
revolving having become weaker, and it is 
time to disconnect the segment. 


Then the 


As | fugal governor which, when 

a segment arrives at the back brush, see | the speed changes, shifts the go 
Fig. 7, the bobbin connected thereto is | commutator into a position 
approaching the maximum field, and when | calculated to change the mag- 
it reaches the forward brush both brushes | netic axis of the armature 
When the | and assist more or less the 
breaking space arrives between the two’ field magnet strength. 





1800) 


The mutual interaction of 
all these variables, which in 
their turn are modified by 
what are constants for any 
concrete machine, but are 
variables when the machine 00} 
is designed, such as the shape 


esting study. 4800 

The working portion of the —~ 
characteristics of this dynamo 
is shown in the diagram, Fig. 


9; twotestsareshown. The /#0%4 
squares represent 100 watts, as 
the amperes and volts are on 
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shown by curve 38. 
The motor used in this sys- 


motor controlled by a centri- 
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This is shown in Fig. 19. 

If the load increases, the commutator 
must move into such a position as to increase 
the strength of the field. The weights fall 
in, the commutator moves backward and 
the resultant line forward. If we bring the 
S pole of the armature close to the S of the 
field, the armature would revolve either in 
one direction or the other, if it received a 
slight impulse. The more we move the 
magnetic axis forward, the more work will 
it develop, until the armature magnetic axis 
reaches a vertical. It is not necessary for 
the commutator to shift 90°, as a shifting of 











To keep this spark at the minimum | in a motor amature, Foucault currents are 
| assisted by the current in the amature, and 
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in a dynamo the reverse is true. 

The striking points in the om are: a 
generator of great power which cannot be 
injured by a short circuit. A motor which 


| will not burn up if overloaded, but will stop 


working. The producer of current, there- 
fore, is not called upon for twice the power 
represented as being used and for which the 
motor was sold, and then have to repair the 
motor to keep the trade. The system being 
a series one, every device in the circuit 
which utilizes the current adds to the effi- 
ciency of the system, as it decreases the 
percentage of loss in the wires. 

My thanks are due to Mr, Brush for allow- 
ing me to obtain the foregoing figures, to 
Mr. Pfankuche for his assistance, and to my 
assistant, Mr. Scheible, for rapidly preparing 
the diagram. 





.... A company is about being formed in 
Baltimore to place in operation the system 
of telegraphing to and from moving railroad 
trains, said to Love been invented by Baylus 
Cade, of Raleigh, N. C. 

















..++ The following directors of the Pacific 
Postal Telegraph Cable Company have been 
elected: John W. Mackey, W. C. Van 
Horne, George Stephens, Charles R. Hos- 
mer, Richard V. Dey, Albert B. Chandler, 
Hector De Castor, Edward C. Platt and 
George Ward. 


.... A company is about being formed in 
Baltimore to place in operation the system 
of telegraphing to and from moving railroad 
trains, invented by Baylus Cade, of Raleigh, 
N. C. Mr. Cade places a wire along the 
railroad near the track, and the communica- 
tion is made with the moving train by a drag 
descending from the are. 


.-- Inthe United States Court of Topeka, 
Kan., recently, Judge Foster decided the 
case of E. P. Diehl, of Olarhe, against the 
Western Union Telegraph Company, allow- 
ing the plaintiff $1,800 damages. In this 
action the plaintiff asked for damages on 
account of the incorrect transmission of a 
dispatch It was sent by General Powell 
Clayton, of Arkansas, and when received 
read: ‘‘ Forty car loads of ice,” whereas 
General Clayton had filed his copy, reading : 
‘*Forty tons of ice.” Twenty car loads had 
been shipped when the error was discovered. 


.... At the annual meeting of the stock- 
holders of the Franklin Electric Company, 
whose telegraphic lines run westward from 
Chambersburg, Pa., to Mercersburg and 
eastward to Fayetteville, the following 
named ofticers were elected : President, 8. 
Z. Hawbecker ; vice-president, Jno. G. Orr ; 
secretary, W. G. Nixon; treasurer, Van T. 
Haulman ; general manager, W. L. Ritchie ; 
assistant general manager, Jacob Fendrick. 
Jno. G. Orr was elected to serve as treasurer 
during the temporary absence of Mr. Haul- 
man. A report submitted showed the com- 
pany’s business to be steadily increasing and 
profitable. 


.... Charles H. Wood, Vice Consul 
General to Rome, reports to the State De- 
partment that Signor Enrico Copello, who 
formerly resided many years in the United 
States, has purchased the right to sell the 
Edison phonograph in Italy. As a prelimi- 
nary step to this enterprise, the Consul re- 
ports that Signor Copello visited Rome, 
bringing with him the first phonograph ever 
seen in the kingdom. It was exhibited 
before representatives of the associated 
press, of the Senate and Chamber of Depu- 
ties, leading scientists, and King Humbert. 
The King dictated a congratulatory message 
on the phonograph to the inventor, and re- 
quested Signor Copello to carry to Queen 
Margaret, at Venice, a phonographic mes- 
sage. These exhibitions awakened great in- 
terest throughout the country, the Vice Con- 
sul says, and the columns of the press are 
filled with handsome tributes to Mr. Edison, 
and to the inventive genius of the American 
people generally. 

.... ‘* People who have occasion to use the 
wires frequently are sometimes greatly 
amused, not to say mystified, by the man- 
ner in which messages are mutilated in 
transmission,” said a telegrapher. 

‘*A prominent commission merchant in 
the city of Toledo, Ohio, a short time ago 
was thunderstruck upon receiving a tele- 
gram from a Chicago elevator company 
which read as follows: 

‘** Offer you two cars minced cats twenty- 
nine half.’ 

‘‘A repetition of the dispatch made it 
read thus : 

‘** Offer you two cars mixed oats,’ etc. 

‘* A bright young operator employed on a 
press wire in this city some time ago, while 
receiving an item describing some ceremony 
in connection with the recent jubilee in 
Rome, made an amusing error. As received 
by him, the dispatch stated that Cardinal 
So-and-So turned toward the congregation, 
ascended his hands and said: ‘QO rats, 
father.’ The editor fell off bis chair when 
his eye fell on the paragraph. A correctian 
was not necessary, however, as he under- 
stood the sentence was intended for the 
Latin phrase ‘ Orate Fratres,’ or, in English, 
‘Pray, brethren,’” 
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* * Macon, Ga., people desire the intro- 
duction of electric power. 


* * The street cars of Athens, Ga., will 
probably be run by electricity. 


* * The wiring work on the Amesbury 
and Merrimac electric road is now under 
way. 

* * Newark, N. J., expects to have rapid 
transit by electric railways in the near 
future. 


* * Louis Hammersmith is considering | 





the question of an electric railway up the | 


Silver Hills, at New Albany, Ky. 


* * It is reported from Memphis, Tenn., 
that parties will purchase the Prospect Park 
and Belt Railway and operate by electricity. 


* * The Lowell and Dracut electric road 
using the Bentley-Knight system need more 
generators, as the cars are running heavily 
loaded. 


* * Tt is announced that the directors of 
the Hartford street railway will try the 
Julien storage battery cars on the Hartford 
City line. 

* * The work of setting poles for the 
Quincy (Mass.) street railway is under way, 
and the citizens are said to consider them 
ornamental, 

* * The Connecticut Motor Company are 
about removing from Hartford to Southing- 
ton where increased manufacturing facilities 
will be obtained. 

* * A big $200,000 central electric power 
station is among the probabilities in Cleve- 
land where the progress of electric roads bas 
been markedly rapid. 

* * The Oakland (Cal.) Board of Trade 
has declared in favor of the granting of the 
electric road franchise from Oakland to 
Berkeley on Grove street. 

* * The Denver Tramway Company pro- 
poses, if given permission, to introduce an 
extensive system of electric railways into the 
metropolis of the Rockies. 

* * The Newport (R. I.) city council has 
voted to allow the Electric Street Railway 
Company to run their beach line before the 
Broadway line is completed. 

* * The Saratoga electric railway is be- 
ginning to take upon itself a tangible form. 
The rails are arriving and are being deliv- 
ered along the proposed route. 

* * According to the Cincinnati Commercial 
Gazette within two years or less there will 
not be a horse in any street railway in Cin- 
cinnati. Electricity is the motor of the 
future. 

* * The Metropolitan Street Railway Com- 
puny, of Nashville, Tenn., have asked for 
permit to build an electric street rairoad. 
John M. Base and Adolph Dahlgreen are in- 
terested. 

* * Electric cars are to be introduced on | 
the Broadway and Newbury Street Railway, 
Cleveland, Ohio. President Stanley hopes 
to have cars running by electricity during 
October. 





| 


* * Work has begun in track laying for 
the Brightwood street railway, near Wash- 
ington, D.C. President Thomas, of the 
road, is now in the East looking up available 
electric systems. 

* * The Hartford Dynamic Company has 
received permission to operate an electric 
storage battery car for purposes of trial and 
experiment on the tracks of the street rail- 
roads of New Haven, Conn. 


* * The W. & Dewees Wood Company, 
it is reported, has secured $10,000 ot the 
McKeesport Railway Company, whose road 
will be run by electric power probably and 
extended across the river to Dravosburg. 








Should the Duty on Copper be Abolished ? 





BY C. A. BROWN, IN ‘' WESTERN 
ELECTRICIAN.” 





At the recent convention of the National 
Electric Light Association at Niagara Falls 
a resolution was adopted providing that a 
committee of three be appointed to prepare 
and present to the proper committee of Con- 
gress a petition for the abolition of the cus- 


we consider it has worked for our manufac- 
tures, not one substantial argument can be | 
advanced in favor of retaining the duty on | 
copper. We have the richest copper mines 
in the world, mines most easily worked, and 
within easy reach of the market. 

The duty on copper brings in almost no | 
revenue to the United States Government, | 
for our copper mines produce more than we 
use, and we do not ordinarily import copper. | 
The sole effect of the copper tariff, there- | 
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Fic. 3.—Loomts GrounD DETECTOR. 


toms duty on copper, ingot, wire plates, 
sheets, bars and rods. The abolition of the 
customs duty on copper in its various forms 
is not a free trade measure in the ordi- 
nary sense of the word. It is not a partisan 
measure, except so far as it represents the 
interest of the electrical fraternity of the 
United States, and other users of copper. 
Free-traders and protectionists should unite 
in support of this movement, the only con- 
sistent opposition to which must come from 


the copper mine owners. Even the New 
York Tribune, an ultra-protectionist news- 
paper, says: ‘‘ The demand for a removal of 
all duties on copper ore, pig and bars, will 
be difficult to resist. It is safe to say that 
had the Mills bill proposed no change more 
unpopular or objectionable than that, its 
public support would have been incompar- 
ably greater.” 

However, we will look at the tariff ques- 
tion as a whole ; however great the benefit 
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Fie. 1\—Tue Loomis Dynamo. 


| cents a pound above the price of copper in 





fore, is to enable the mine owners 
to advance the price for their own 
benefit. That they have not been 
slow to take this advantage which 
has been offered to them is evidenced 
by the fact that the American price 
has been uniformly higher than the 
English price. The result is that 
Lake Superior copper, which sells 
in Connecticut, for instance, at 


18 cents, sells in London at 14 


son 


m 








cents; and it has happened that Lake 
copper has gone all the way to London, and 
after being sold there, has been retransported 
to New York, when, after paying the duty, 
it has met in competition copper from the 
same mine which has reached the market by 
the shorter and less expensive route of the 
Lakes and the Erie Canal. 

It may be said that the present price of 
copper here is so low, being only about two 


London, the difference is not worth notic- 
ing, and that competition among mine 
owners having reduced the American price 
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so far as it has, we may depend upon the 
same competition to reduce the price still 
further. But the margin on electrical 
apparatus has been reduced to a point where 
even the difference of two cents a pound on 
copper is one1ous, and it is pot to be ex- 
pected that the electrical interests will sub- 
mit to a condition of things which puts it in 
the power of certain men or a combination 
of certain men, to advance the price of a 
commodity which is so large and so impor- 
tant a factor as copper in their business. 
Without the duty on copper the mine 
owners will have the advantages which they 
now have of mines rich in metal, easily pro- 
duced, and of a market in easy reach. They 
will have the added advantage of the in- 
creased use of their product, which may be 
expected when the price is reduced to an 
equality with foreign prices, and when it is 
put on a stable basis. Without the duty on 
copper, those who use it will have the bene- 
fit of about the same prices which rule in 
London, and will not be harassed by uncer- 
tainty as to the future state of the market 
which now embarrasses their calculations. 
An estimate of the total amount which 
has been paid in the United States for cop- 
per over and above the price for which the 
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same amount of copper can be bought in 
London, puts the figure at not less than 
$2,000.000 for the copper used in the elec- 
trical industries alone. 

This sum is arrived at by estimating the 


| umount of copper used in electrical apparatus 


and in circuits. The average of several esti- 
mates made by practical men is nearly 
100,000,000 pounds. Figuring that the 
average extra cost of copper to the consumer 
due to the tariff is twocents per pound, gives 
the total of $2,000,000. 

Wire drawers are not protected on product 
by a heavier duty than is imposed upon cop- 
per ingots, and the result of abolishing the 
duty on copper wire as well as on copper 
ingots, would be to put the manufacturer of 
wire in a better position than he is at present. 
With the duty on his raw material removed 
there would be the same or a larger margin 
for him to work on than there is now with 
the duty on the raw material, and a corres- 
ponding duty on bis product. These facts 
seem to warrant the conclusion that the re- 
moval of the tariff by Congress would be an 
eminently wise legislative act, 
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A New Incandescent System—The 
Loomis Incandescent System. 


A New Are Lamp. 
We are informed that a new type of arc 


A Far-Sight Machine. 
Not long ago Mr. Edison made public his 


Among the newer electric lighting systems | lamp has been introduced into England from | intention to perfect a ‘‘ far-sight” machine, 
is the one perfected by Mr.Osborn P. Loomis, | France by the Planet Electrical Engineering | ¢.e., an arrangement by which a person at a 


and which is now located in this city, with | 
convenient offices in the Welles building, No. | 
18 Broadway, and a factory in the upper part | 
of the city, a factory formerly used by the 
Sprague Electric Motor Company before its 
removal to Schenectady, N. Y. The Loomis 


Company. The upper carbon is fed by 
means of an electric motor, which drives a 
worm and a train of gearing. The field- 
magnets of the motor are in series with the 
arc, the armature being connected as a shunt 
to the field-magnets. The difference of 
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Fie. 4.—Loomis AMMETER. 


Electric Manufacturing Company is devoting 
its work to isolated plants, and is well pleas d 
with the excellent business secured since 
opening up in this city. The dyoamo and 
other apparatus and appliances.are shown in 
this issue of the Review. Mr. Loomis 
claims a number of valuable features for kis 


| thearrangementisthat thereis plenty 


potential at the two brushes of 
the motor is two volts. When 
the lamp is burning steadily the 
motor is at rest, but when the 
resistance of the arc increases a 
solenoid core pulls down a lever, 
makinga contact to the armature, 
which immediately commences to 
revolve. Sbould the arc be made two short, 
the solenoid reverses the connections and the 
armature revolves in the opposite di- 
rection. The advantage c!aimed of 


of power to overcome the friction of 

the slide, and that, with the exception 

of the solenoid, there are no fine 
djustments. 


Fie. 5.—Loomis DouBLE PoLe Switcu. 


dynamo, which is a compactly built machine, 

chief of which is that it is entirely automatic. | 
The installation of the Loomis system is | 

carried out in accordance with the require- | 


ments of the board of fire underwriters. demanded money for reporting the proposed 


The wire and lamps are protected by safety 
devices, which are the exclusive property of | 





* * The Yankees are a little too smart for 
the Frenchmen. The story is told that the 
manager of the Edison exhibit at the expo- 
sition was approached by a journalist, who 


visit of President Carnot to the Edison de- 


partment. He was induced to make his 


Fie. 7.—Loomis Maryn Cut-ovr. 


the Loomis Company, and, like the automatic 
features of the dynamo, are fully covered 
by patents in this and in other countries. 
The lamps employed are brilliant and dur- 
able, and the system in its entirety, and in 
each individual part, is guaranteed fully | 
equal to any ever brought before the public. | 


demand to the phonograph, which he did, 
assuring the manager that the President 
might come and go, but there would be no 
mention of the fact in the pa if the money 
was not paid. When ident Carnot 
arrived the phon ph repeated what the 
journalist had said, much tothe discomfiture 
of the latter and much to the amusement of 
the President. 


Fig. 6.—Loomis SinGLE Poe Switcu. 


| distance can be seen as plainly as his voice 


| can be heard over the telephone wire. There 
| have been other workers in the same field, 
'and one of them, Herr Korsel, of South 
| Germany, has not only effected several im- 


portant developments, but has actually 





Fic. 9.—Cut-out Roserre. 


brought down the invention, it is claimed, 
to a working basis. The foundation of the 
apparatus is the ordinary house telephone. 
Above the diaphragm aperture is a lens 
similar to the objective of a photographic 
“camera, and above this a translucent glass 
| plate in an elaborate frame. At the right 


}and left of the objective are two incandes- 
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cent lamps with silvered mirror reflectors. 
The lamps are lighted by a specially con- 
structed battery. This constitutes the whole 
outward appearance of the apparatus. The 
| objective serves for taking the picture of the 
| person using the telephone, while the incan- 
| descent lamps illuminate his face. Upon 
| the glass plate above is thrown the image of 
| the person using a corresponding instrument 
at the other end of the line. The action of 
| the apparatus is based on the changing in 
| the photoscope of light vibrations into elec- 
| tric vibrations in the same way as sound 
| waves are changed in the microphone, and 
|on the use of bromo-gelatine, a substance 
| which, in connection with the well-known 
property of solenium, makes possible the 
transmission of light. 
In the course of an exhibition of his system 
in Berlin, Herr Korsel connected his photo- 
scope to a telephone, and had the central 
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office connect him with a business friend in 
Potsdam, who likewise was provided with a 
photoscope. The moment the Potsdamer 
stepped to the apparatus the ground glass 
plate showed an excellent pe of him, 
which, when compared with his photograph, 
was easily identified. The shape of the 
head, the smile and the earnest expression 
of the whole face were perfectly distinct. 











—— The town of Bloomfield, N. J., will 
advertise for bids on electric lighting. 


—— The electric lighting on Cape de la 
Heve, in France, is generated from a motor 
which is run by wind. 





8. H. Whitney, of Hartford, pre- 
poses to locate an electric light plant and 
light the town of West Haven, Ct. 


—— The United States Electric Light 
Company has put a powerful search light in 
the Philadelphia steamer ** Republic.” 


—— The Boston Record says *‘ that the 
Fort Wayne Electric Co. made a profit in 
the first seven months of this year of $115,- 

—— The commissioners at Bound Brook, 
N. J., are negotiatiog for electric lights to be 
furnished by the Somerville Electric Light 
Company. 


—— The contract for establishing an elec- 
tric light plant in the Washington navy 
yard has bee awarded to the Brush Electric 
Company, of Cleveland, Ohio. 


—— The Edison Electric Lighting Com- 
pany, of New Bedford, having failed to 
consolidate with the gas company, will pro- 
ceed at once to enlarge its plant. 


—— The Federal building at Albany, 
N. Y., has recently been equipped with 462 
incandescent lights. The work was carried 
on under the inspection of J. E. Powell, 
U. S. inspector of government buildings. 


—— Trustees Osborn and Connor. of 
Irvington, N. J., have been appointed a 
committee to report to the board of trustees 
at its next meeting as to the feasibility and 
probable cost of lighting the streets of the 
village with electric lights. 


The board of directors of the West- 
inghouse Electric and the Westinghouse 
Electric and Manufacturing Companies met 
the other day in Mr. Westinghouse’s office 
at Pitisburgh, Pa., and declared a dividend 
of 114 per cent. for three months, to be paid 
on the 25th of this month. 





—— Mr. T.S. Carman, the energetic agent 
of the Edison Company at Nashville, Tenn., 
has just sold te the ‘‘ University of Ten- 
nessee,”” Knoxville, Tenn., for buildings and 
grounds, a270-lamp Edison incandescent light 
plant to be completed Sept. 5, work now 
well under way; and also to Jere Baxter, 
Esq., of Nashville, for ‘‘ Baxter Court,” a 
450-lamp incandescent electric light plant, 
including engine, etc., to be completed Dec. 
Ist. 


—— The Essex County Electric Company 
is making excellent progress in erecting its 
lines for lighting West Orange. The poles 
are al] distributed, half of them are set and 
on two of the circuits wire is being stretched. 
The West Orange people are anxious to have 
the lines finished. Under the contract with 
the gas company the street lamps are not lit 
on the four nights nearest the full moon in 
each month, and in some of the heavily 
shaded parts of the township the darkness is 
Cimmerian. 


—— Mr. W. M. Davis, electrician of the 
Plymouth (Mass.) Electric Light Co., has 
devised a new tie for securing wires to insula- 
tors where they run through trees. If tied 
in theordinary way the swaying of the trees 
is liable to break the line wire. Mr. Davis’ 
device is made of wire, leaving an opening 
through which the line wire is introduced. 
A sheet metal clip is then inserted, the ends 
bent down and the wire is secured against 
the possibility of falling, while it can render 
freely lengthwise. He has secured letters 
patent on his invention, which seems to be 
a valuable one. 








ELECTRICAL REVIEW 








August 31, 1889 


























Hazazer & Stanley. — The well- 
known electrical supply house of Hazazer & 
Stanley, 34 Frankfort street, New York, are 
in constant receipt of orders from all parts 
of the country for their excellent dust-proof 
call bell. As an indication of the favor with 
which these bells have been received it is 
only necessary to mention that for the past 
three days they have received orders for 
2,250. 

John A. Roebling’s Sons Co. have 
just issued a neat little pamphlet, descriptive 
of their bare and insulated wires, and con- 
taining price list, many valuable tables and 
telegraphic code for ordering. This great 
manufacturing company is_ thoroughly 
abreast of the needs of the electric lighting 
and power people, and its name is a guaran- 
tee of the fact that all work turned out will 
be of the best quality. Every electric light 
worker should send for a copy of the new 
catalogue above mentioned. 


The Pond Engineering Co. have 
secured the contract for furnishing the power 
plant for running the electric lights of the 
Libby Prison, War Museum, at Chicago. 
The old Libby Prison has been removed 
from Richmond, and set up in Chicago. All 
the prominent brick and stone being marked, 
and placed as originally in the building at 
Richmond. It will be lighted by 600 Edison 
incandescent lights, and 20 Sperry lights, 
the dynamos being driven by a 90 horse- 
power Armington & Sims engine. The 
Pond Engineering Co. will have the plant 
installed by September 1st. 





The Clark Electric Company’s | 
New Catalogue.—The new descriptive | 
catalogue of the are light apparatus of the 
Clark Electric Company is a very attractive 
one, gotten up in a different style from any 
other electrical work of the kind we have 
ever seen. The illustrations are particularly 
fine, and the claim is made that the Clark | 
system is ‘‘ the most economical system of 
are lighting in the United States.” This com- 


pany is now pleasantly located in its new 
otlice in the new Corbin building, at 192 
Broadway, the officers being James H. Sey- 
mour, president ; A. Bedell Benjamin, secre- 
tary ; Ernest P. Clarke, electrician. 


The Standard Underground Ca- 
ble Company.—This enterprising com- 
pany, with headquarters in Pittsburgh and | 
branch offices in New York and Chicago, 
has met with sucha degree of success that 
the building of a new two story factory has | 
been decided upon adjacent to the present | 
works in Pittsburgh. The new building 
will be devoted to the manufacture of Stan- | 
dard weatherproof line wire and W. A. C. 
fire and waterproof wire, the orders for 
which are rapidly increasing. Cable orders 
have also increased very rapidly within the 
past ten months, so that the company is | 
running up to full capacity in that line. | 


The Electrical Supply Co., 171 Ran- 
dolph street, Chicago, Ill., western branch 
of the Ansonia Company, have recently pub- 
lished a complete little volume of 16 pages, 
handsomly printed on heavy glazed paper 
with red border, bound in a_ leatherette 
cover, Which they will cheerfully send to any | 
one upon application. The book treats es- 
pecially of the wires and cables manufac- 
tured at their factories, Ansonia, Conn. The 
deserved excellence of the wires manufac- 
tured by this company has been fully 
appreciated in the past, with the result that | 
their sales are simply enormous. In view of | 
this fact, the company have issued this vol- 
ume describing and giving the prices of 
some of the wires manufactured and handled 
by them, among which is their new ‘‘ Shield” 
brand wire of very superior insulation, 
specially manufactured and designed to meet 
every condition to which a line wire should’ 
be put. They also give a complete table of 


dimensions and resistance of pure copper 
wire from No. 0000 to No. 40 B, & S. gauge. 





Palmer’s Electric Signal Box. 


A recent improvement in signal boxes, 
such as are in vogue for police and similar 
purposes, is just patented by Don A. Palmer, 
of Chicago, and is a novelty. 

The ordinary district messenger or police 
box is shown, without the face plate, in Fig. 
1. The handle f being in the normal posi- 
tion, the circuit is open at the contact wheel 
k, but is closed through another contact at 
cunder the lever arm g. Now, when the 
lever f is drawn downward, / is drawn out of 
the way, and the stop ¢no longer prevents the 
signal wheel & from revolving through the 
force of the spring which is wound by the 
downward motion of the lever f. As this 
wheel & revolves, the several projections 
shown come in contact with the spring 6 and 
close the circuit, sending to line a dot the 





Fie. 2. 


same as Closing a telegraph key sends a simi- 
lar signal to the distant station. In the cut 
the reader will notice a dividing line cutting 
this wheel & into halves. 

These halves of the wheel are 
separated, in Figs. 2 and 8, and it will be 
noticed that at /, 7, there is a bevel which fits 
into the corresponding grooves /,/, of Fig. 3, 
as shown in perspective. 

The object of the invention is the provid- 
ing a means of special signal for police or 
other public officers, who may thus make 













































































known their identity at the same time they 
announce their presence on the line. 

In the box, as shown, policeman number 
33 has removed the blank half of the signal 
wheel at box number 22, and introduced his 
personal key. Now, when the box is pulled 
by him the record at the central station will 
show, 


which translated will read ;: ** Officer 33 is at 
box 22.” 

When he leaves the box he replaces the 
blank and carries his private signal with him. 

In the face plate, pot shown in the cut, 
there is an opening in front of the wheel & 
covered by a removable shutter which only 
the proper person can open, and through 
this the change of signal is made—that portion 
of the wheel which carries the number of the 








shown | 





box being permanently fixed, the removable 
portion cutting no figure in the signal 
number. 

“It is thus possible and practical for each 
officer to constantly inform the central sta- 
tion of his whereabouts during the hours of 
patrol duty. 

For further particulars, address Don. A. 
Palmer, 103 Adams street, Chicago. 

scsi 
The Austrian man-of-war ‘‘ Saida,” which 
is now visiting our waters, is splen- 
didly equipped with electrical appliances, 
including two powerful electric search lights, 
together with electrical devices which enable 
each individual gunner to fire his gun by 








pressing a button ; or a whole broadside can 
be fired simultaneously from ‘the captain’s 
bridge by a similar arrangement. The offi- 
cers speak highly of the efficiency of these 
appliances, and state that their entire navy 
is being equipped with electrical devices. 


ee —— 


During this season the street railroads 
at the seashore are reporting very heavy 
business, and the cars which operate upon 
these roads are very often crowded to their 
utmost capacity. We understand that upon 
August 11th the electric railway at Atlantic 
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Fic. 1.— PALMER’s IMPROVED ELECTRIC SIGNAL Box. 


City, N. J., operated on the Sprague system, | 
carried 42,600 passengers. Every car in | 
operation was crowded with passengers, and 
the entire equipment of 16 cars were in con- 
stant service. Each car besides carrying its 
own load of passengers drew one trail car 
also loaded, and in some cases two trail cars 
were drawn. In spite of this demand upon 
the electric motors the cars made their usual 
speed of from 15 to 20 miles an hour, and 
ran without interruption or the loss of a 
single schedule trip...The regular schedule 
of one of the electric cars at Atlantic City 
includes 18 trips per day, or about 120 miles. 
This is the lowest schedule allowed for any 
car, and many make even more than this. 
Considering the loads which these cars are 
obliged to carry and the fact that all the cars 
are kept in constant operation, a mileage of 
this kind is particularly significant and one 
which shows the reliability of the apparatus. 
Since this line has been putin operation, 
about three months, the cars have made over 


| Cables. 





100,000 miles, 











INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING AUGUST 
20, 1889. 

409.169 Electric valve ; M. G. Wheeler and A. 

M. Clark, Marshalltown, Iowa. 

409,178 Secondary battery ; Camille A. Faure, 


| New York. N. Y., assignor to Electrical Accumu- 


lator Company of New York. 

409,181 Conductor for electricity. 409,182 Dis- 
tribution of electrical energy. 409,183, Joint for 
electric mains. 409,349 Dynamo electric machine; 
Sebastian Z. De Ferranti, Hampstead, Co. of Mid- 
dlesex, England. 

409,237 . Electrical railway system; Elias E. 
Ries, Baltimore, Md., assignor to Ries and Hender- 
son, same place. , 

409,259 Galvanic battery ; Geo. C. Ward, Boston, 
oee..8 assignor to the Advance Electrical Company, 

0, Me. 

409,291 Process of making solution compounds 
for galvanic battery ; William P. Kookogey. Brook- 
lyn, N. Y., assignor to the Kookogey Electric .Com- 
pany. 

409,364 Automatic electric fluid releaser ; B. S. 
Molynfut, Minnéapolis, Minn., assignor to National 
Water Supply Company of Minnesota. 

409,365 Gas battery. 409,366 Process of ob- 
taining-electricity from gas battery ; Lugwig Mond, 
London, Eng., and Car! Sanger, } hewidh, Eng. 

409,390 Are lamp; Robert D. Carson, Philadel- 
phia, Pa. 

409,437 Electrical dental instrument ; Fred. Ver- 
nettes, Hannibal, Mo. 

409,448 Secondary battery. 409,449 409,450 Sys- 
tem of electrical distribution ; Chas. 8. Bradley, 
Yonkers, N. Y., assignor to the Bradley Electric 
Power Company, N. Y. 

409,463 Armature core 
Higham, Philadelphia, Pa. 

409,470 Apparatus for treating animals 
electricity ; G. M. Lawrence, London, Eng. 

409,565 409,566 Distribution of electrical energy; 
Sebastian Z. De Ferranti, Hampstead, Eng. 

409,603 Trolley for electric railways; Jno. G. 
Dickson. Robert Dickson and Peter Snyder, Pitts- 
burgh, Pa. 

409,628 Safety fuse for electric conductors ; Wal- 
ter S. Bishop, New Haven, Conn., assignor to him- 
self and Frank B. Pardee, same place. 

.646 Brush-holder for dynamos; James M. 
McClellan, St. Paut, Minn., assignor to Geo. H. 
Finn and Jno. E. Munson, same place. 


ELEPHONE COMPANIES, transpose 
your Metallic Circuit or Pair 
Use -all 


Single or Metallic Circuits as required. 


for dynamos; Daniel 


by 


Conductors for 


Reduce Outlay for Cables nearly 50 


per cent. Save interest, depreciation 


land rentals, and secure latest im- 


proved Cables at lower prices when 


needed: for actual service. Trans- 


| position Plates, just patented. 
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For terms and details, address, 


H. A. PITCHER, 


General Agent, 
Room 58, Garfield Building, 
BROOKLYN, WN. Y. 





| hagas WANTED. — To 
run central station; can run 
engines; two years’ experience. 


T.-H. system preferred. Best of 
references. 


Address, ELECTRICIAN, 
Box 337. Southbridge, Mass. 









Estimates given and contracts made for Incandes- 
cent and Are Lighting, Electrical Street Rail- 
ways, &c. Steam and Electrical Plants 
of‘any system furnished complete, 
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ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO.., 
6 ano 7 Dey St., New YORK. 


Standard Blectrical Test Instraments, 


oe 


VOLTMETERS 
AYRTOW & PERRY 


NEW SPRING. 


Carpentier, Hart- 
mann & Co., Galva- 
nometers, ‘Brid dges 
and Rheostats. 








W.R. OSTRANDER & CO. 














J aT on Rog 21, 238 Sa +. S.. 3 uew YORE, 
PRIT. A. SPEAKING Q TUBES, WHISTLES 
AMERICAN Electris & mechanioa! Bell: 
Leather Link Belt Go. eee. 
“American Patent De Kalb Avenue, 
BROOKLYN. 
—— for Illustrated 





Leather | 
P) Link 
) Pelfing |: 


Specially 
ipted to 


- | DYNAMOS. | 


8 FERRY ST., 
OFFIOE, ## olive stmeer,” NEW YORK 


NEW YORK. CHICAGO, BOSTON. 


WALTHAM 





WM. MARSHALL, 
ow 





Rooms 2and 4, University Building, New York. 


ELECTRICAL CONTRACT WORK. 


Jetailed Estimates Made and Contracts Taken for 
QUI PMEN T 


OF COMPLETE 
|; STEAM AND ELECTRICAL PLANTS 
PHILA. | of any System of Arc and Incandescent Lighting 
CENTRAL STATIONS, 
4\nd ELECTRIC STREET RAILWAYS, operated 
— underground, or by storage batteries. 


EUGENE 7. LYNCH, Jr., Consulting Engineer, 


| 120 Broapway, New YORK. 
NOTICE TO THE TRADE. 


A. Le BOCART, 
22 Union Sq,, N, Y., 


Is the sole owner of U. 8S. 
Patents covering certain 
Electrical Gas- Lighting 
Burners, Cut-Offs, Bur- 
giar Alarm, Gas- Lighting 
Attachments, and other 
electrical = nces con- 
nected therewith, all of 
) which are manufactured 
exclusively by him, and 
are sold to the trade on 
the most favorable terms 
EXPERTS will use none 
other. on account of their 
superior workmanship, 
and practical utility. 
Suits are now pending 
| inthe U.S. Circuit Courts 
against infringers of ie 
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WATCHES 


are the best for electricians, railroad men, | 


engineers and othors whose vocation re- 


| 
| 
| 
| 
| 


art ten 
cities of New York, Phil- 

adelphia and 
Tilastrated Circulars, 
price-lists and discount 
sheets forwarded to the 
i trade on application, ac- 
mai — wi usines 


BATTERY LAMPS. 
mor Set thence tae: 


quires « watch that is both absolutcly non- 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH CO. 


WALTHAM, MASS. 


LOW PRIC 


= PHaaNI=— 


INCANDESCENT LAMP C0. 


15-1 7-19-21 N. CLINTON ST., CHICAGO, ILLS. 
LAMPS TO FIT ANY SYSTEM: ANY VOLTAGE OR CANDLE POWER. 






No.9 
—_ 








SERIES LAMPS. 
LONC LIFE. 











MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL , WIRES. 
we large works for 


= —y ~ dy ee 


WILLIAMSPORT, PENN. 
THE FIRST REAL IMPROVEMENT IN POROUS CUP BATTERIES. 
A GREAT STEP IN ADVANCE OVER THE OLD FORMS. 





SEND FOR CATALOGUE. 








E. M. F., 1.60 VOLTS. 


“ AXO” PoRoUS CUP. 


“ axo” COMPLETE 
with Jar adapted” for Sealing. 


The “‘ AXO” is rapidly driving out all other Porous Cup Batteries. 
SEND FOR DESCRIPTIVE CIRCULAR, 


The Leclanche Battery Co., 149 W. 18th &t., N. Y. 





THE WYCKOFF PIPE C0... 








W. H. Sawyer, Secretary and Electrician. 


~ AMERICAN ELECTRICAL WORKS 


Patent Finished insulated 


ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 


res 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES, ETC., BTC. € 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York Office: 18 Cortlandt St., P. C. Sone th On, Agent. 


= Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunoiators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICE. 
Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YOorReE. 


Manufactory, Fiushing & Cariton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Flectroliers # (ombination Fixtures 


UNSURPASSED FACILITIES 
For producing fixtures of the most approved designs for any system of 
. IRCANDESCENT LIGuTIne- 
decorators faithfully on 

















reage mane 





ions from architects and 





Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


flust-Proof, §keleton and Wood Rox fells. 


D. W. Baker. 








HAZAZER & STANLEY, 


Electrical Nouse Furnishings, 


32 AND {34 FRANKFORT STREET, 
NEW YORK. 


The Thomson-Houston Electric Co.. 


MANUFACTURERS OF 


DYNAMOS AND LAMPS 
FOR INCANDESCENT LIGHTING. 
DYNAMOS, AUTOMATIC in OPERATION. 


LONG LIFE LAMPS. 


{ 620 Atlantic Ave., Boston, Mass. 
( 148 Michigan Ave., Ghicago, IIl. 




















OFFICES 
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Plating Machines that re- | 
q ire a speed from 1800 to | 
600 revolutions per minute | 
are Useless Toys. 


$100.00 


Tan 
} 


Lime Wong’) = STREET RAILWAY WORK 


DYNAMO-ELECTRIC 
MACHINE. = Sv PvwPERION=— 


Over 1000 in Successful 


iisofanyeiccworisins |tQ any Other machine which was ever 
devised for the same service. 














































SEND FOR 


CATALOGUE : : 
OF 1889. We claim the following advantages for our 


= | Street Railway Equipment: 
New York Office, 92 Liberty Street. Flexible Suspension, Noiseless Cearing, 
Gears, Pinions and All Parts Independently : 
a Removable, Brushes of a New Design and Perfec- 
WN R t T E Catalogue of all Electrical and Scien- |tion as Regards Ease of Running, Motors move 
is PARE HOW NHVT YORE. (in Either Direction with Equal Facility, Single 
e+ Movement Control from Either Platform with- 
out the use of any Wasteful Resistance. All wear 


flolumbia flollege Root Electric Gas Lighter.|requced to a Minimum, Best Mechanical and 
SCHOOL OF MINES By this system of Elec-| Electrical Construction and Workmanship. 


tric Gas Lighting, house 
A COURSE IN 
ELECTRICAL ENGINEERING 


and fixture wiring are 
dispensed with. ach 

Has been established, open to graduates of the 

School of Mines and of other institutions of like 


light is complete and Address all communications to 
grade and standing. The full course will occupy 


independent. Full in- 
two years. There is a partial course that can 
completed in one year. 


formation will be given ® . 
saree rague electric hallwa olor LO 
Liberal terms to agents, . 
For circulars apply to Registrar School of Mines, | ‘ i 
49th street and Madison ave., New York City. Root Electric Gas Lighting Co 


HENRY DRISLER, LL. D., —_| Rooms 612, 613 and 614, 225 Dearborn St., Chicago. 16 & 18 BRO AD ST NEW YORK 
: tt] . 


Acting President. 


THE NEW “TRIUMPH” AUTOMATIC NO. 12.2 | 
| es | 
a = € 
THIS ONE WIRE AUTOMATIC GAS-LIGHTER AND EXTINGUISHER \ 
IS A SUCCESSFUL DEPARTURE FROM THE OLD LINE OF AUTOMATIC GAS-BURNERS, AND AN IMPORTANT ADVANCE 
@ @ © @ @ INTHE ART OF LIGHTING GAS BY ELECTRICITY. @ @ @ @ @ 


SOME: IMPORTANT FEATURES. 








\\ 


Newark, a1 -” 




















oe 



































FIRST.—Only one wire is required from battery to button, and button to burner. A single push-button is used both to light and to extinguish 
the burner; yet, it is non- polaristic. 

SECOND .—_Two of the “Triumph” Automatics can be placed on a fixture wired for one ordinary Automatic; and, wires tor “ pendant’? burners 

‘an be utilized by simply connecting in a push-button between battery and burner. 

THIRD.—It lights instantaneously, and vibrates while the finger remains on the button; «a second pressure of same button extinguishes the gas with- 
out vibration. 

FOU KTH.—Its operation is positive, the electric impulse being sure to leave the gas-way wide open or entirely closed. 

FIFTH.—It is rr in, construction, does not easily get out of order, requires only minimum battery power and is a third smaller than Automatic 
burners in general us THE * TRIUMPH ° ’ AuToMaTic unites the highest degree of simplicity, safety and efficiency. 

SIXTH.—What Gove it mean? Less cost and far better results to the electrical fitter! Besides the saving in wire and pushi-buttons or keys, the 
trade price of the burner is i less than for old atyle automatic 














OUR HAND-LIGHTING OR “ PENDANT” GAS- BURNERS, in over owl Different Styles, are everywhere acknowledged a8 First-class Standard Goods. 


ALSO MANUFACTURERS, IMPORTERS AND WHOLESALE DEALERS IN 





4 zi ELECTRIC GAS-LIGHTING APPARATUS, ELECTRIC CALL BELLS, ELECTRO-MECHANICAL GONGS, 
| J ra HOUSE AND HOTEL ANNUNCIATORS, BURGLAR ALARMS, SECTIONAL CUT-OUTS, 
ee...--ng ln @ @ @ AND ELECTRICAL SUPPLIES IN GENERAL. @ @ @ 
F 1 i Price-List, 
Cut full size. — poe agg Re a = Card, THE ELECTRIC CAS LICHTING co. 
ee LOUIS W. BURNHAM, Vice-Prest. and Manager. 35 ARCH STREET, BOSTON, MASS. 


Boston, August, 1889. 


THE COMPLETE ELECTRIC CONSTRUCTION COMPANY, 


18 Cortlandt Street, New York City. 


CONTRACTORS OF ELECTRICAL CONSTRUCTION OF ALL KINDS. 
ANNUNCIATORS, HOTEL ANNUNCIATORS, ELECTRICAL GAS LIGHTING, 
INSTALLATION OF ELECTRIC LIGHT PLANTS, 
AND CONTRACTORS FOR LAYING DEEP SEA AND UNDERGROUND CABLES. 


TELEPHONE AND ELECTRICAL MATERIAL TAKEN ON STORAGE. STORAGE BATTERY POWER FURNISHED AND MAINTAINED. 
WwW. G. SHLLEARS, Gen’1 Manager. 
YARD, FOOT OF BRIDGE STREET, BROOKLYN, NEW YORK. 
WILL REMOVE TO 14 CORTLANDT STREET ABOUT AUCUST (5th. 
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ELECT RICAT 


ELEGTRIGAL SUPPLY GO. | 
7  ANSONIA, CONN. 


Western Office & Warehouse, 


{71 Randolph St., Chicago, Il. 


MANUFACTURE THE CELEBRATED 


REVIEW 138 


NEW YORK BELTING & PACKING CO. 


| JOHN H. CHEEV.R, Treasurer. 15 PARE ROW, NEW YORE 
The Oldest and Largest Manufacturers in the United States of 























VULCANIZED RUBBER | 


In every form adapted to mechanical pur- 


MACHINE BELTING, 


With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
Largest Belts made in the World for the 
po priscipel elevators at Chicago, Buffalo and 
© __ New York. 


| We make a Superior Quality of Belting for 








DIAMOND CARBON: 
BATTERY, 


EVERYTHING IN ELECTRICAL HOUSE GOODS 
WRITE FOR OUR 


NEW No. 647 CATALOGUE. 























No. 647. 





DrayoxD CaRBon Batrery. Eastern Selling Agents, 


™. F. Hunter & Co., 33 Church St., New York City. 





Hernsteinlectric(fo. 
INCANDESCENT LAMPS 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 
The only safe socket for series lamps and the 


only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. 


620 Atlantic Ave., BOSTON. 
Chicago Office, 80 Adams Street, George Cutter, Agent. 


THE E.S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 











, Cleveland Are Light Cat Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 


Rubber, Purcelain and Glass Insulators 
WIRES OF ALL KINDS. 
Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting, - 





Spikes, Pole Steps, Lag Screws, Drive Screws, | 


Turn Buckles, Ete. 


Telegraph, Telephone | 
Electric Light Supplies | ia 


Blectric Light purposes, for use on Dynamos and Swift running machinery. 
SALESROOMS. 


| emg 308 oo St., 


Chicage, wist Lake S8t., 
Ss Louw 907-911 North Main 
Denver, 1601-1611 17th St., 
Charleston, 160 Meeting st, 
Minneapolis, 28 South 2d St., 
Cincinnati, 161-165 West Pearl St. 
Cleveland, 176 Superior St., 
European 





St., 


San Francisco, 14 & 16 Main St., 
Atlanta, 16 Decatur St., 

Detroit, 16-24 Woodward Ave,, 
Baltimore, 12 North Charles St., 
Baffalo, 124-128 Washington S8t., 

New Orleans, 54 Canal St., 

Kansas City, 1311 & 1313 "West 12th St., 
Richmond, 1206 East Main St. 


anch, Hamburg, Germany, Pickhuben 5. (Freihafengebiet). 





THE TRENTON ENGINE. 


AUTOMATIC CUT-OFF, 
BALANCE VALVE, 
POSITIVE EXHAUST. 


| ECONOMY, DURABILITY ee ees REGULA- 
TION GUARANT 


TRON 00, Trenton, N, J, Bld 
CAEN ibis ol Liberty Sth Agent 


Hydraulic Presses. 


2 F ALL VARIETIES. 

Bb: Pumps, Valves, Gauges & Fittings, ' 
> WATSON & STILLMAN, 

210 EAST 434 ST., NEW YORE CITY. 













Special Attention to Electrical Work. 


Sperry Electric Company, 


Factory, 194 to 198 So. Clinton St, Chicago, Ill 


MANUFACTURERS OF THE 


Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


re) 


Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 


THE LEHIGH VALLEY 


CREOSOTING CO. 


Foot of Washington St., Jersey City, N. J. 


Creosoted Lumber, Underguound Con 
duits, Telegraph Poles, Piling and Ties 
Furnished. 











Washburn & Moen Mfg. Co. 





WORCESTER, 


MASS. 


MAKERS OF 


IRON * STEEL 


MANUFACTURERS OF 


lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 


Process. 


| The Standard with all Telegraph and Telephone Companies. 
Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 


| tured for electric purposes, has 
| conductive ca; . 
| Send for Price Lists 
| viee.’*? Sent free on application, 


New York Warehouse. 
‘6 CLIFF STREET. 


filled every requisition as regards strength, evenness of quality, and 


and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 


Chicago Warehouse, 
107 & 109 LAKE ST. 





ee 


Rize SOODRICH HAR RUBBER ©. 


AKRON. er 


— 


Man Mt actur ers of mo 
Harp RUBBER GooDSs 
for & SLECTRICAL PUPpOSes 


| Speciatties 
_ “a 


OK | c 


OF ALL KINDS TO 


¥ 


ort RUBBER Goons 


EL ECT RICAL PURPOSES 


RUBBER TAPE 


© BF Gooopich Co. 


[APE 


. Fi TION 


aa 91-1 -5 Bana Ae ANS 


— 





S. Y¥. LHOMMEDIEU & Cv., Eastern Agents, 65 Reade S8t., N. y. | S.. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Keade St., N. Y. 





EARADAYT CARBON Co., 


ELEGTRIG 





LIGHT GARBONS, 





PITTSBURGH, PA. 
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W. OD. SARCENT, President. 
E. H. CUTLER, Treasurer and Manager. 




















0. A. BARRETT, Vice-President and Consulting Electrician. 
FRANK A. PERRET, Electrician. 


™! ELEXTRON MANUFACTURING SONNY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 
OUR FAN OUTFITS ARE VERY HANDSOME AND RUN VERY STILL. 


MANUFACTURERS OF ——— 


Perret Electric Motors  D 
SMALL SIZES A SPEGIALTY. 








hamos 


TO 2 H. P. 





THE DISTINCTIVE FEATURES ARB: 


Z xe LAMINATED FIELD MACNETS, 
Z LOW ARMATURE RESISTANCE, 
NO SPARKING UNDER CHANCES OF LOAD, 











ee EXCELLENT WORKMANSHIP. 
jp In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority, Uaminated okace chcew'ts ~~ ‘use of 
Careful Investigation Invited.  Oatalogues Furnished on Application. is possible otherwise. 
AUTOMATIC 
CUT-OFF ndustries. 
F (fa = 







“RCONOMY, .\\ S. DOUBLE 
SIMPLICITY, We COMPOUND 
DURABILITY. aabane 
THE MOST PERFECT | TANDEM 


Ren savaat : 





For Electric a Lighting, Rectetedt | Ra ailwé ays and pur- 
poses where perfect governing is required, it has no equal. 


BALL ENGINE Co., ERIE, PA. 





ON BuECTRICAL SUBSIEC TS 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 

3 Park Row, New York. P. 0. Box, 3,329, © 


Journal of Engineering, Electricity # Chemistry 


—— OF THE —— 


MECHANICAL AND MANUFACTURING TRADES. 


PUBLISHED EVERY FRIDAY. 








ANNUAL SUBSCRIPTIONS. ape. Paper. 


BENT URI PE UME onccscccsrretise+ $6s006sb0esee0cee $6 00 $6 00 
THE UNITED STATES, CANADA and COUNTRIES 
INCLUDED IN THE POSTAL UNION, Post Free........ .......... 900 800 
INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 1075 9 00 
SUBSCRIPTIONS PAYABLE IN ADVANCE TO 
CEO. CAWLEY, 70 MARKET ST., MANCHESTER, ENC. 
London Office, 22 Wellington Street, Strand ; Staeew Office, 93 Hope Street ; 


Vokohoma Office, (Japan) "32 Main Street, 


American Subscriptions to ‘ Industries”’ are received by the Publisher of the 
ELECTRICAL REVIEW, 13 Par k Row, New York 





~ DAFT ELectric LIGHT GomPANY, 
Executive Offices, {15 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, 


STORAGE BATTERIES. 


DYNAMOS, 1 to 250 H. P. MOTORS, « to 100 H. P. 


WORKS, JERSEY CITyY, N. J- 





“G. & G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


EFFICIENT 
ELECTRIC 
MOTORS 


NEW ENCLAND OFFICE, 32 Oliver St., Boston. 
WESTERN OFFICE, 139 & 141 Adams Street, Chicago. 





MANUFACTURED FOR 


ARC AND INCANDESCENT 
CIRCUITS. 


BF AUTOMATICALLY REGULATED. 


SOUTHERN OFFICE, 25 Carondelet St., New Orleans. 
PHILADELPHIA OFFICE, 301 Arch Street. 
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<p Empire City E -ectric Co. 


15 DEY STREET, NEV Yo RksE:. 


O. E. MADDEN, President. E. T. GILLILAND, Vice-President. 
MANUFACTURERS AND DEALERS IN 


ELECTRICAL SUPPLIES & 


OF EVERY DESCRIPTION FOR 


Electric Light, Telegraph and Telephone Companies. 


All kinds of Bare and Insulated Wires 
and Cables, Batteries, Bells, 
Annunciators, Burglar Alarms, etc., 

Insulators, Pins, Brackets, 
Cross Arms, etc. 








AvuGust, 1889, 


INCANDESCENT LAMPS of best 
make to fit any socket. 


CARBON POINTS of best Foreign 
and Domestic Manufacture. 


ELECTRIC LICHT ‘‘SWITCHES,”’ 
**CUT-OUTS,”’ etc., of best and 
latest design. 


WHITEWOOD MOULDING and 
CLEATS at low prices. 


NEW CATALOGUE JUST PUBLISHED. 


Estimates Cheerfully Furnished. 
Sagas Solicited. 


Dear Sir : 

We have now in stock in large quantities the ex- 
cellent “‘STODDARD CUT-OUT,” will be pleased to 
quote prices on these ; and also other forms of ‘‘ Cut- 
Outs” and Electric Light Material. 

“INCANDESCENT LAMPS” of superior quality, to 
fit any socket and of any voltage, we can furnish at 
very reasonable prices. Please send for quotations. 

The ‘‘ HARDTMUTH EMPIRE” Carbons are unsur- 
passed in quality. We will send you a package of 50 
pairs of these celebrated carbons (;4 or 14 in. dia.) 
for trial, at about the same rate as price per thousand. 

OUR NEW ‘TRIPLE POINT’’ RUBBING CON- 
TACT PUSH BUTTON is just the thing, and very rea- 
sonable in price. 

Our new ‘‘ WEATHERPROOF and FIREPROOF ”’ 
Wire is meeting with much favor; price is very 
reasonable. 








In Fact, EVERYTHING in the ELECTRICAL LINE 


Discount Sheet furnished to any one in the 
Trade on Application. 


EMPIRE CITY ELECTRIC COMPANY. 


; Porcelain Electrical | Supplies and Specialties, JARVIS ENGINEERING COMPARY. 


EMPIRE CHINA WORKS, OONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


144 & 156 Greene St., GREENPOINT, BROOKLYN, &. VN. Y. | For Electric Lighting and Power Stations. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL. —: AGENTS FOR :-— 
1 [RICAL PURPOSES. 
and GUARANTEED NON-CONDUCTIVE for all ELEC | ARMINGTON & SIMS ENGINES 


| JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 


NUINE >  — aaa NATIONAL FEED WATER HEATER 
08) PHOSPHOR-BRONZE | NATIONAG AEPFIELD GHATE BARS 


TRAD £ MARKS | INGOTS,CASTINGS & MANUFACTURES. 


Yours, etc., 


























THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
a ORICINAL \ IANUFACTURERS wee 6h Ch Oliver Street, Boston. 





BRONZE IN 


SEND FOR NEW CATALOGUE. 


UNIVERSAL ELECTRICAL EXHIBITION AT ST. LOUIS, MO. 


This Exhibition is held under the Trt ices of the ST. LOUI Xx ITION AND MUSIC in their 
MAGNIFICENT PERMANENT EXPOSITI ON BUILDING “(costing 810008) ho will be . waa ASSOCIATION 


THE CREATEST ELECTRICAL EXHIBITION EVER HELD IN AMERICA. 


ONE HUNDRED THOUSAND oguere feet of space, and THREE THOUSAND horse-power of ene are offered FREE to exhib- 
itors, and every facility will be given for the proper display of goods. These goods will be RETURNED EE. 


SOME OF THE SPECIAL FEATURES: [Cocco cers. am ves, Se CLOSES OCT. 107m, 1889. 

Coeking by Electricity. The great- - = Saas 
est novelty of the age. E 

Thomas A. Edison’s Personal Ex- 
hibit of his inventions. 

A Corps of Drums manipulated by 
Electricity. 

An Electric Railway on which will 
run cars of the Overhead, Conduit and 
Storage Battery Systems. 

Police and Fire Alarm Systems and 
all kinds of Electric Signaling Appa- 














Scores of Steam Engines, Water 
Wheels, Dynamos, Motors, ete., all run- 
ning. There will not be a piece of idle 
machinery in the building. 


Music from Gilmore’s Band (which 
is sugaged for the entire six weeks) dis- 
trib phonographically to all parts 
of the building. The only Exhibit of the 
Phonograph ever given on a large scale 
in the world. 

Full displays of Wires, Cables, Con- 
duits, Belts, Supplies, Lamps, and the 
ratus IN OPERATION. thousand and one products of Electric 


skill and genius. 
The latest and greatest novelty in . 
Electrical Music SHOWN FOR THE St. Louis ExPosiTion anp Music HALL. ACRES DAAUSIUL BPPROTS 
FIRST TIME. AND CURIOUS MECHANISMS. 


clecanmn ee West and Southwest will turn out EN MASSE to see this Exhibit. This field is the greatest ever put before the 
gareise FRED. H. WHIPPLE, Genera’ Manager, Detroit, Mich. 
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THE BUTLER HARD RUBBER CoO., 


No. 33 MERCER STREET, NEW YORK, 


INVITE ATTENTION TO THEIR 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


UNEQUALLED FOR STRENGTH, DURABILITY, RESISTANCE TO | 


ACIDS AND INSULATING PROPERTIES. 
CHEAPER THAN ANY CELL IN THE MARKET. 





NHARD RUBBER, SNEET, ROD & TUBING, 


BIBL’ sSsS PATENT, 


Well adapted to Electrical Purposes at a considerable reduction 
from standard prices. 


HARD RUBBER ELECTRICAL COODS OF EVERY DESCRIPTION MANUFACTURED. 


Correspondence Solicited from all Manufacturers of Electrical Machinery and Appliances. 


Price List and Estimates furnished on Application. 





THE BOOK FOR THE TRADE. 


WJ HIP PLE’S 


NATIONAL ELEGTRIGAL WIREGTORY 


AND ELECTRIG REPORTS. 





The 1889 Edition contains— 


Full data concerning all the Central Stations of 
officers, ete. 

Full lists of the Classified Electrical Trades and Kindred Interests. 

Full alphabetical lists of Electric Workers, Manufacturers, ete. 

Full lists of Isolated Plants. 

Full lists of Telephone Stations. 

Gas Companies and data concerning them. 

Gas Companies Running Electric Light Plants. 

All Electric and Horse Street Railways, with complete data. 

Officers and Members of all Electric Associations. 

Complete Lists of Electrical Publications. 

Etc., ete., ete. 


America, with 





Supplementary to the Directory the “ Electric Reports ”’ 
are published on the first of each month. 
Subscription Price, - - $10.00 per Year. 

FRED. H. WHIPPLE, 
DETROIT, MICH. 
‘‘ The Electric Railway’’ and ‘‘ Municipal Lighting,’’ two books of the times, 
Price $1.00 and $2.00 each, according to binding. 


ON BILECTRICAL SUBIEOCTs 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 

k Row. New York. P. 0, Box, 3.329. 





The Mitchell Yance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 


DESIGNERS AND MAEFERS OF 


Bets Cation Fires 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 26th Sts. & 10th Ave. No, 836 & 8388 BROADWAY, 
NEW YToR=. : 


TELANE & BODLEY C0, 


AUTOMATIC CUT OFF 


ENCINES 


Unrivalled for Strength, Dura- 
bility and Ciose Regulation. 
CONSTRUCTION OF COMPLETE 

PLANTS A SPECIALTY. 


THE LANE & BOODLEY CQ, 265,%027! WATER sr, 















WATER TUB ES aM es co)! Le Fe SS. 





‘ELECTRICAL INSTRUMENT MAKING 
| FOR AMATEURS. 


A PRACTICAL HAND BOOK, 
BOSTON,MASS ‘Pg BY 
58 OLIVER S S. R. BOTTONE. 
PHILADELPHIA, PA a} =9 Illustrations. 


ul 52N.5 S1 
Gi 


poor ERSON ST = 
NEW ORLEANS LA.S7 CAF 


45SJt 
SAN FRANC! COCA 
61 MISSION ST 
LONDON, ENG.114 NEWGATE ST 
MANCHESTER ENG 


PARIS FRANC > E S| 


Price, $1 20 





NDELET Sy 





AR 


HAVANA BROWNIE & Co., 
: ALLE } DETROIT, MICE. 
UR NE Al DEALERS IN 
CEDAR TELEGRAPH POLES. 
MANUFACTURERS OF 
Cross Arms, Pins and Brackets. 


Cedar Ties for Electric Railways. 


mELBY 


| 
| 
| 





ww Vv 
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SAW YER-MAN ELECTRIC CO. 


510 to 534 West 23d Street, 
NEN YORK. 

















SEND FOR NEW CATALOGUE OF 


Incandescent Lampsan supplies 


ELECTRIC AND COMBINATION FIXTURES. 
Series Lamps and Sockets. 

















CORRESPONDENCE SOLICITED. 








PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Gity. 






wW —i 4EGISTER SPRINGS PECIALTY. . Tere . 
zhi India-Rubber and Gutta-Percha Insulating Co, 
ud = MANUFACTURERS OF 
20 ; *3 CRETE ime | ALL KINDS OF INSULATED WIRES AND CABLES. 
OH uu s \ LCN) rf Guaranteed to give satisf: services under ground and over head. Specially adapted for 
ou | Ge CARY & oe ipayg) | Pemical Works, Paper Mills, Dye Works, Coal Mines, etc., ete. 
- Ss off 








ROYCE & MAREAN, | 

DEALERS IN ya the Electrical Review’s New 

ELECTRICAL APPARATUS W R i T E ee tife fie Books all Electrical and Scien- 
Telegraph and Telephone Supplies, | 48 PARE FR NEW YORE. 


No. 1408 Penna. Avenue, | 
Opp. Williard’s Hote. WASHINGTON. D. G. 








SPRINGFIELD, O., on 110 LiBERTY ST., N.Y. 


JAMES LEFFEL & Co. 


The PARKER-RUSSELL MINING & MFG C0. 











ROOMS, 200 and 202 
AMERICAN CENTRAL BUILDING, 


sT. LOUIS. 


THE BILLINGS AND SPENCER COMPANY, 


oe SOF} D, BONN. 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 


= { a PURE CO PER COMMU TAI 
| be FOR ELECTRIC MOTORS OR GENERATOR we) 
a RS DISTRICT TELEGRAPH SUPPLIES. 
“s All Styles of Gall Boxes, Relays, Gongs, 
Registers, Switches, 


Ticket Cases, Batteries, Etc. 


Diagrams for erecting: District Telegraph Systems fur- 
nished FREE with the Outfit. 


Magneto Bells and Generators, Battery 
Belis, Push Buttons. 





DROP FORGINGS OF COPPER ,IRON 











CHARLES R.VINCENT & CO., 
16 CORT ANS. Sones Maw ere EVERYTHING KNOWN TO THE TRADE. 


pm ok ce tg 
Complete Steam Plants Furnished and Erected. VIADUGT MFG. CO., Baltimore, Md. 

















18 ELECTRICAL REVIEW 








J-ELLIOTT SHAW & CO: 


a 
V 


ALC a 


PH Winate') S 


“PPL ANGe 








POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Hicuest Erriciency. 


Our Extended Experience Fnables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 





wrveitmyer Patent Furnace, 


‘ACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HARRI 


SBURG, PA. 





IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES(® 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


Now York Office, Messrs. Fleming & Kimball, 17 Dey Street. 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Boston. 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 


WESTERN OFFICE. MESSRS ENGLISH, MORSE & CO., KANSAS CITY, MO. 
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PAILLARD WON-MAGHETIC WATCHES. 






Roy, Op SEE THAT 
AVOID gree “Paillar’s Patent” 
ALL | | “Balance 


Spring” 


Is engraved on each movement 


| 
IMITATIONS. 


18 size full plate movement. 


These Movements are of Ameri¢an Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 





| 


‘The Best American Non-Magnetic Watch. 


\> . | 
‘ | ‘ 
ALLE | . 





FRICTION 
CLUTCH PULLEYS 


— A 


\ CUT-OFF COUPLINGS. 


They are now doing the heaviest and 
most satisfactory work in the 
Largest Electrical Light Plants. 
Largest Saw Mills. 
Largest Flour Mills. 
Largest Elevators and 
Largest Packing Houses in the Country. 


Split Clutch Couplings and Pulleys a Specialty. 


POWER PLANTS 
Designed and Completely Equipped 


ECLIPSE WIND ENGINE CO. 
BELOIT, Wis. 


Send for July, 1889, Catalogue, and see 
where and by whom they are used. 














HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 

















For Electric Light, Electric Railways, 


J. L. BARCLAY, Selling Agent, 
THE ROOKERY, CHICAGO, ILL. 


k PATENT “K (K.” LINE WIRE 


Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 








cm 








Motors, Telegraph and Telephone Use. 





NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT. 





PRESSURE-REGORDING GAUGES. 


JARVIS B. EDSON, 87 LIBERTY STREET, N. Y 





Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches irom \ 
5 to 40 Amperes, 


ick make and 
reak uncontrol- ¢ 
led bythe Handle. & 







iB Co’ dence So- 
Phe ig see 
4 Light Compani 


W.B.Cleveland 


PROPRIETOR, 


183 Seneca Street, 
CLEVELAND, 0. 












‘Manufacturers — 








18 Fulton Street, Brooklyn, E, D. 





H. EE. & C. BAXTER, 





For the Electrical Review’s New 
i i Catalogue of all Electrical and Scien- 


tific Books. 
is PARE RoW, NEW YorRskz. 





pa i, 


J er: were 
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f Central Hiectric Company. & 


<> N/> 


ya 


TRADE MARK, 


GENERAL WESTERN AGENTS, = 
THE OKONITE GOMPANY. oc: 





Wires, Cables, Tape, Cord, Tubing, Candee 
Weather-Proof Line Wire, 


writers Wire, Magnet Wire, Bells, Annun- 
ciators, Burglar Alarms, Push Buttons, 





42 LA SALLE STREET, CHICAGO. 


Annunciator Wire, Office Wire, Under- 













Insulators, Pins and Brackets, Cross Arms, 
Step Irons, Compound Soldering Salts, etc., 
etc. Orders filled promptly and carefully. 





STODDARD CUT OUT. 





COMPOUND, ,CONDENsine 08 


16 Sizes, 5 to 600 E. P. Mot yet equaled by any form of Engine for 


HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. 





13 Sizes in a 
5 to 250 H. P. 
3,000 in use in all parts of the Civilized World. 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built, Economical. Reliable. Over 300 soid the first year. 


All the above built strict] 
Repairs Garriod in Stock. Send for lsateated tenteeaen 











Pie. Soe 
iT. 5 mn AV 
b pd oo Avenue. - t a 
DENVER, 330 Seventeenth Street, 30. 
OMAHA, 1619 Capitol Aveums, ¥ F.C A 
PINE BLUFFS, Ark. Geo. M. Dilley & Sons. 
SALT LAKE CITY, 259 8. Main St. Utah & Montana 


TheWestinghouseMachine Co pesteasae 


PITTSBURGH, PA.U.S.A. 









SELLING DEPARTMENT IN THE UNITED STATES. 
17 Cordlandt Street, 


Westinghouse Building, “Chueh ere 





,, 
ts 
CHICA 











ILA a alae ah ied R. Mucklé, wes & Co, 











MONT. _ E. Granite Machinery Co. 
SAN FRANCISCO, 21 and 23 promens St., Parke & Lacy Co. 





re $i /- Front 8t., Parke & Lacy M . Co. 


OTTE,N Hege St. |The D. A. Tompkins Co. 
Imp. & Mch. Co. 
. E. James & Co, 











DALLAS. ex 
CHATTANOOGA, TENN. 





— IN — 


NEW YORK CITY 


— FOR — 


STANDARD MILMING MACHINES. Booxs 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY. 
==== MACHINES SHOWN IN OPERATION ——— 


BY THE MANUFACTURERS, 


Ee. EE. Garvin & Co., 


LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FOR TILLUSTRATED CATALOGUE. 


18 PARE ROW, 


EEA DOQvUA RTERNRS | WILLIAMS «& PO TD'TER, 








For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

NV TORE. 


) NEW ENGLAND 
BUTT CO., 


Providence, R. I., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 


TELEGRAPH, - 
TELEPHONE 


ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 















STRAIGHT LINE ENGINES 


15 CORTLANDT ST., NEW YORK. 
Engineers # Contractors, 


CENERAL ACENTS, 










ON BIHCTRICAL eo a 
Will be mailed to any address, postage prepaid, om receipt of 
ELECTRICAL REVIEW PUB. COMPANY, 
k Row, New York. P. 0. Box, 3,329. 




















fe 





ante OURABILITY: asses = : 
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CHICACO OFFICE, 64 SOUTH CLINTON STREET. 

















R. T. WHITE, 


12 Pearl St., (Room 6), BOSTON, MASS. 


IMPROVED 






Paley PATENTED MATERIAL 
Ba. FOR STREET RAILWAY 
ROADBEDS. 








BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 


EUREKA CONSTRUCTION THOMAS ASHBURNER, Western Agent, Kansas City, Mo. 


Rolled ant, weight desired. Patent allowed 
Sample Chair and Section of Rail Sent, Express Prepaid, to a P archasers, 














Russell & Co. 


MASSILLON, OHIO, 
BUILDERS OF 
Automatic ENGINES 
BOILERS, ETC. 
Complete Power Plants Furnished 
and Erected. 


Gaxp ron CaTaLoaus. 
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We have added to our list of ELECTRIC 3ELL SUPPLIES a new 
Needle Annunciator which we call our “No. 2.” ANNUNCIATOR. 
It is attractive in appearance and well made, and we believe is what 


has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance, 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 
CHICAGO.  IWwEwz YORE. 


WELLINGTON 


‘7 Belt Holder 


The simplest, cheapest and 

handiest device in existence 

~ for shifting Dynamo Belts. 
Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 












4 Al 16 Market Street, 
) CHICAGO, ILL, | 


General Electrical Work, in all branches of | 
Electrical Engineering. Consultation, eto. | 
Correspondence confidential. TRY ME. | 














ee 








| (a 

| Vol. V. 113 Liberty St., New York. $2.00 Por Year, 

| THE CONTENTS. “Is the Best Ad- 
| STREET RAILWAY | incindine 30 pages of reading matter and | vertising Medium 





’ illustrations h h toh & 
JOURNAL, A Directory of Street Railways in| *#rough which to 

the United States and Canada. 
siediibecsettated weed A Directory of Manufacturers of 
NEW YORK. street railway appliances and materials. | 


HOUSE ANNUNCIATORS, 


[STYLE 2.| 


reach Street Rail- 
ways. 











MANUFACTURERS | 


The Celebrated BALL DYNAMOS and LAMPS 


— FOR — 


ARG AND INCANDESCENT LIGHTING, 


This System is mechanically and electrically | 
perfect and produces a steady, white and noiseless | 
light with the minimum of expense, both as to the 
power required and the cost of repairs. 


For descriptive Circulars or Testimonials, address 


FACTORY: BALL ELECTRIC LIGHT CO., | 
Sth Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. Citv. 


THE ARMINGTON & SIMS: 
AUTOMATIC CUT-OFF ENGINE. | 











FOR ALL PURPOSES WHERE PCWER IS REQUIRED, | 
CLOSE RECULATION, SPECIAL NOTICE. We are now making our Four Number Style 2 Annunciators in single 
ECONOMICAL OF FUEL, | row upright form (see cut), and the Six Number machine in double row (see cut). All other sizes and 
SMALL SPACE REQUIRED, styles as heretofore. Send for New ‘‘ 1889” Catalogue. 


MODERATE PRICE eee ee 


, OVER 2,600 ENGINES IN USE. | Franklin 8. Carter, . Chas. M. Wilkins, E. Ward Wilkins, 





AMERIGAN ELECTRICAL DIRECTORY 081889 pPaARTRIGK &@ GARTER, 
PRICE, #5.00. Manufacturers of and Dealers in Every Description of 


The best and most permanent medium for advertisers in the electrical 
field. U 

The work reaches every electric light and power company in the coun- ELECTRICAL S PPLIES. 
try, besides telegraph and telephone companies. 

This year’s issue enlarged and improved. 


Lists and reports of electric light an ower companies, reports of i 
National Electric Light Association, useful tables, etc, ete.” Patent Weedle Annunciators and Burglar Alarms. 
Send orders for copies of book, and for advertising space to STAR 
TRON TOWER CO., Publishers of 114 South Second Street, PHILADELPHIA, PA. 


American Electrical Directory, Fort Wayne, Ind | HSTABLISHED 1867. 





SOLE PROPRIETORS OF THE 





THE NATIONAL CARBON co. 





CLEVELAND, OHIO. 











MANUFACTURERS OF ——— 


ELEGTRIG LIGNT GARBONS AND BATTERY MATERIAL. 








a> 2 tet ee ok Oe 
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THE EDDY ELECTRIC W’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation; Superior Workmanship; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Eleotrotyping, Oopper Refining, Eto, No Reversing. No Water, No, Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., 


NEW YORK, 33 Church 8t., 
CHICAGO, 42 La Salle St., 


WINDSOR, CONN. 


PHILADELPHIA, 506 Commerce 8t., 
NEW ‘ORLEANS, 106 Carondelet St. 


BOSTON, [11 Arch St., 
KANSAS CITY, Rialto Building, 








95 MILK ST., BOSTON, MASS. 





" Central Station Lighting 


This Company owns the Letters Patent granted | 
to Alexander Graham Bell, March 7th, 1876, No. | 


174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONES infringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 





EDISOMNW LAMY Ss. 


FROM '/) to 36 . CANDLE POWER. 
2'/) to 40 ) VOLTS. 


For Battery or Dynamos, 





CATALOGUE ON APPLICATION. 


EDISON LAMP C0., HARRISON, N. J. 




















Railroad Car Lighting, 


Isolated Lighting, Long Distance Lighting, 














ESPECIALLY ADAPTED TO 


STREET GAR PROPULSION 


AND 
For operating Central Station and Isolated Plants during 
periods of LICHT LOAD, enabling steam plant to shut 


down. 

Can be used with any Direct System for completely 
displacing gas. 

The ONLY Company owning and supplying complete 
automatic Regulating Apparatus for use with Accumu- 


osm WRITE TO 


The Electrical Accumulator (0, 


44 Broadway, New York, 
Chicago Office, Phenix Building. Detroit Cffice, 30 Atwater St., East 


Stating system used, capacity of plant, power available 
and other requirements. 
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~ WESTINGHOUSE ELECTRIC o1,| 


Pittsburgh, Pa. 


Distribution by Alternating Currents, 


205 Gentral Station Plants, Aggregating a Gapacity of 328.000 16 Gandle Power 
Lamps, Sold to July 1, 1889. 


The United States Electric Lighting Co. 


(LEASED AND OPERATED BY THE WESTINGHOUSE ELECTRIC CO. 































| SALES DEP’T: 120 BROADWAY, NEW YORK. 
COMPLETE ISOLATED PLANTS, 
ARC OR INCANDESCENT. 
UNSURPASSED FOR DESIGN, 
CONSTRUCTION AND EFFICIENCY. | 


+ ESTIMATES FURNISHED #« 


SAWYER-MAN ELECTRIC COMPANY, 


(LEASED \1ND OPERATED BY THE WESTINGHOUSE ELECTRIC CO.) 











No. 510 WEST 23d STREET, NEW YORK. 


INCANDESCENT ELECTRIC LAMPS AND SUPPLIES 


FOR ELECTRIC LIGHTING. 


Electric and Combination Fixtures. | 
CORRESPONDENCE WITH DEALERS INVITED. 
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EXGELSIOR ELEGTRIG GO.. 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


a MOTORS © 


“FOR ARG AND INGANDESGENT GIRGUITS. & 


WOUND FoR ANY CURRENT. PEREHCT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 
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OFFIGE, 115 BROADWAY,N. Y. WESTERN OFFIGE, 11 E. ADAMS ST., GHIGACO. 


BENTLEY-KNIGHT ELECTRIC RAILWAY 60,, 


25S & 22 TENTH AWVE., NEW YORK. 








Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 





ESTIMATES FURNISHED ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 





= THE Best — 


gia @ Disque -Leclanché Batteries 


LECLANOHE 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST een ALL GIVING ENTIRE SATIS- 


ASK ANY ONE OF THE MANY USERS OF THE SAME. 


| THE REASON WHY, is simply because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
Porous Cups, 35 cents, Subject to Discount in Quantity. 


ONE OF MANY: “WE ARE USING ABOUT 6 CELLS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING E 
J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY. - E » saan 


Yours, Resp’y, GEO. W. ADAMS, Supt., The Boston Electric Association.”’ 
J. H. BUNNELL & GCO., 
106 c 108 Liberty Street, NEVYVT YoR:E. 


Send for our Latest Catalogue No. 6, of January, 1888. 
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Fart Wayne Jenney Electric Light Company, 


EFORT WwiaYyvynkz, IND. 


MANUFACTURERS > 


The most carefully worked r= 
out and Complete Alternating @ 
System of Electric Lighting in 
existence, Armatures and Con- 
verters guaranteed. 12-16 
candle-power Lamps to the me- 
chanical horse power guaran- 
teed, 


OF THE 


SLATTERY |NDUCTION SYSTEM 





Incandescent Lighting 


AND THE 


= . Original J ommey System 
- ARC LIGHTING. 





CORRESPONDENCE 


SOLICITED. 








SLATTERY DYNAMO, LAMP AND CONVERTER. JENNEY DYNAMO AND LAMPS. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 
New York Office, Room 45, 115 Broadway. tinea” 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. JI. BUCKLEY, Manager. G. A. WILBUR, Manager. 
E.. ADAM SUC’S;s CITY OF ME=ZICoO. 


$$ THE ———— 


TUCKER ELECTRICAL CONSTRUGTION CO, 


14-20 Whitehall St., New York Gity. 











CONTRACTORS FOR 


HIGH GRADE 
ONSTRUCTION WORK. 
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Gorrespondence of Electric Light Gompanies Solicited. 
Refer to some of the Most Prominent Buildings in New York Gity. 








